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Estimation of Caloric Intake from Dietary 
Histories among Population Groups 


By FREDERICK H. Epstein, M.D.,* RutTH CAROL, M.A.,t AND R1TA SIMPSON, B.A.t 


_ PRESENT data have been collected in 
the course of a study relating the prev- 
alence of atherosclerosis to possible etiologic 
factors.'? In this report an attempt will be 
made to assess the accuracy and significance of 
the type of dietary history taken by us. A 
second report will deal with the application of 
the present findings to a study of atherosclero- 
sis.* 

Despite some good evidence concerning the 
usefulness of dietary histories in surveys of 
population groups,‘~' the shortcomings of 
the method are equally well realized.!!—!? 
Hesitation on the part of research workers to 
use dietary histories accounts, in turn, for the 
paucity of data on dietary habits of sections of 
the population. Figures on the overall con- 
sumption of food for whole countries, such as 
published by the United States Department of 
Agriculture'* and the Food and Agriculture 
Organization of the United Nations,'* do not 
necessarily mirror the food habits of sections of 
the population. The work of Keys, demon- 
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strating a relationship between fat intake and 
death rate from coronary artery disease,*—" 
is partly based on data of overall food consump- 
tion from different countries. If reliable and 
simple methods of dietary surveys were avail- 
able, it would be desirable to extend Keys’ 
findings by studying groups with different 
eating habits within the same country.* The 
present report attempts to point a way in this 
direction. 


DESCRIPTION OF SAMPLE 


The persons included in this study form part 
of a random sample of garment workers, men 
and women, age 40 years and over, and some 
of their family members. The methods of 
random sampling used have been previously 
described.' The randomly chosen workers 
are designated as probands. Of the first 330 
probands studied in the course of this project, 
dietary histories were obtained from 317. 
The majority of the probands are persons of 
Italian or Jewish origin who came to the 
United States in their youth. The remainder 
have different ethnic origins; most came from 
northeastern Europe; a few are Negroes 
(Table I). An attempt was made to interview 
and examine as many of the probands’ avail- 
able family members as possible; their numbers 
were relatively small (Table I). 

The participants in this study were inter- 
viewed and examined at the Research Depart- 
ment of the Sidney Hillman Health Center. 
Each examination included, apart from an in- 
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terview with the nutritionist, a complete 
medical history and physical examination, 
electrocardiogram, roentgen films of the chest 
and lateral roentgenograms of the abdomen, 
blood tests, and urinalysis, as previously 
described.' 
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same person on repeated occasions, the chances 
of getting a record of an “‘atypical’’ day are 
obviously great. We tried to reduce the re- 
sulting error by checking the 24-hour history 
against the customary weekly food consump- 
tion and made corrections for ‘‘atypical’’ foods 


TABLE I 
Description of Sample 


Men 


Women 


Italian Jewish Others 


Total Italian 


Jewish Others 


Probands 58 135 27 
Spouses 9 6 ‘ 
Siblings 10 41 
Children 19 55 
Total 96 237 


28 
64 
42 
57 
191 


DIETARY HISTORIES 
Dietary histories were taken, with a few ex- 
ceptions, by the same nutritionist (R. C.). 
Each interview lasted at least half an hour. 
A “Modified Twenty-Four-Hour Dietary His- 
tory’’ was used. Specially prepared diet 
forms provided for the charting of: (1) the 


three meals and in-between snacks eaten dur- 
ing the past 24 hours; (2) the customary food 
consumption per week, based on specific ques- 


tions concerning the different classes of foods 
commonly used; (3) miscellaneous questions, 
concerning special likes and dislikes of foods, 
changes in eating habits (temporary, recent, 
past), eating at home or restaurant, and ad- 
herence to special diets. 

Calculations of caloric and fat content were 
based on the ‘‘Short Method”’ of Leichsenring 
and Wilson.'® These tables, which are based 
on a typical varied American diet, were supple- 
mented, as needed, by consulting Italian’? and 
Jewish” cookbooks for recipes of native dishes 
and standard food composition tables?!—*? 
for foods not included in the “Short Method.” 
The caloric and fat contents were expressed 
for the 24-hour period. Total fat was broken 
down into fats of vegetable and animal origin, 
and expressed as “grams consumed in 24 hours” 
and as the percentage of the caloric intake. 

It is emphasized that the data which form 
the basis of this report were not derived strictly 
from dietary histories covering only the 24 
hours prior to the interview. Where it is 
impossible to take dietary histories from the 


by substituting “usual” foods. These cor- 
rections were, however, kept to a minimum, 
since excessive changes clearly defeat their 
own purpose. 

The reliability of the dietary histories thus 
obtained was checked by comparing the calcu- 
lated caloric intake with the caloric intake 
estimated from the nomogram of Boothby and 
Berkson,”* as suggested by Jolliffe and Alpert.*4 
The nomogram makes allowances for age, sex, 
weight, and height, and assumes that weight is 
neither lost nor gained. Since the nomogram 
provides data for the caloric consumption 
under basal conditions only, an allowance has 
to be made for physical activity. As recom- 
mended by Jolliffe,“ an ‘“‘Activity Factor’ of 
50 per cent of the basal metabolic rate was 
added to the latter for persons aged 20 to 59 
years, and a factor of 40 per cent for persons 
aged 60 years and over. These factors apply 
to moderate degrees of activity such as are in- 
volved in operating machines, housework, and 
also clerical and office work. For the rela- 
tively few persons in our sample who engaged 
in heavier occupations, an additional 10 per 
cent of the basal requirement was added to 
these figures; for retired and relatively in- 
active people, 10 per cent was subtracted. 
The activity factor is difficult to estimate.*-”” 
There are considerable differences between in- 
dividuals in relation to the caloric equivalent 
of physical activity* and in the same person 
from day to day.** Moreover, it is well 
recognized that obese individuals show a de- 
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creased mechanical efficiency as compared with 
lean people for a given amount of work.*—* 
The possible errors involved in these assump- 
tions will be discussed below. 

Dietary histories in which the estimated 
caloric intake was more than 30 per cent above 


TABLE II 


Reliability of Dietary History Measured by Per Cent 
Difference Between Actual* and Predicted{t Caloric 
Intake 


369 Men 333 Women 
(per cent) (per cent) 


Per cent difference 


Within + 30% (Accepted) 75 
Within + 20% (Accepted) 5 59 
Within + 10% (Accepted) 

More than + 30% (Rejected) 

More than + 30% (Rejected) 

More than — 30% (Rejected) 


*Calculated from ‘‘Modified 24-hour Dietary 
History.” 

¢ Calculated from nomogram of Boothby and Berk- 
son.?8 
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RELIABILITY OF THE ‘‘MODIFIED 
DIETARY HISTORY”’ 


24-HOUR 


Approximately one-third of both the men 
and women gave dietary histories which agreed 
within +10 per cent with the predicted value 
(Table II). About two-thirds of the men and 
women gave histories falling within +20 per 
cent. Eighty-five per cent of the men and 75 
per cent of the women came within the selected 
range of acceptance, i.e., +30 per cent. 

Women as a group underestimated their 
food intake (Table II). Twenty-two per cent 
of the women and only 6 per cent of the men 
gave histories rejected because they were more 
than 30 per cent below the predicted values. 
Since overweight women are known to under- 
estimate their food consumption,** we com- 
pared men and women of normal or less than 
normal weight with those 10 per cent or more 
overweight (Table III). As was expected, in 
the overweight, the proportions of under- 


TABLE III 


Reliability of Dietary Histories in Relation to Overweight 


Men 


Women 


Histories underestimated 
by more than 30 per cent 


Number 


Histories underestimated 


Number by more than 30 per cent 


Relative weight* 
under 110 212 
Relative weight * 
110 and over 157 


1.4% 


12.1% 


164 


168 


* Determined from Tables of Standard Weight. 


or below the calculated value were rejected as 
unreliable. Although an allowance of 30 per 
cent, at first sight, may appear excessive, it 
may be pointed out that 95 per cent of persons 
will deviate by +15 per cent from the nomo- 
gram by virtue of the fact that one standard 
deviation amounts to about 7 to 8 per cent of 
the mean value. If one adds to this figure 
daily variations in dietary intake and activity, 
not to mention the inherent inaccuracies of the 
dietary history method and the estimation of 
the activity factor, a margin of 30 per cent 
does not appear unreasonable. No attempt 
was made to reject persons who either lost or 
gained weight, since such individuals should 
exclude themselves by falling outside the 30 
per cent limits set by the nomogram; more- 
over, most participants kept a steady weight. 


estimated values were greater for both men 
and women, particularly among the latter. 
However, the same tendency for women to 
underestimate was found in those not over- 
weight. The theoretical possibility exists that 
this tendency is, at least in part, only apparent, 
since the nomogram may give excessively high 
basal caloric consumption rates for women, as 
compared with men. In the experiments upon 
which the nomogram is based, Boothby and 
Berkson determined the basal metabolic rate 
only once and used this single measurement, for 
reasons which were stated, in their statistical 
treatment of the data.2* Repeated determina- 
tions of metabolic rate and use of the lowest 
measurement yield, as expected, different 
regression lines.*4 If, in Boothby and Berk- 
son’s experiments, women were more “‘nerveus’’ 


14% 

31% 
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than men during the first and only determina- 
tion of basal metabolism, their rates might 
have been higher than the “‘true’’ value. Asa 
result, the discrepancy between actual and 
predicted values for caloric intake, in our data 
on women, might possibly be exaggerated. 
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ing constant. If height and age are constant, 
an increase in weight from 150 to 180 pounds is 
associated with an increase in 210 calories. 
Even if there is gross overweight (210 pounds), 
the increase amounts to less than 400 calories. 
An increase in age from 40 to 52 years or over, 


TABLE IV 


The Prediction of Caloric Intake from Surface Area by Means of the Nomogram of Boothby and Berkson 


Surface 


Height 
ft area, m? 


Weight 
in Ib Age* 


B.M.R. Daily caloric expenditure 
cal/24 assuming activity factor of: 
hr 40 per cent 50 per cent 60 per cent 


150 40 65 
150 
.80 


1480 2070 
1580 2220 
1600 2240 
1740 2440 
1850 2590 
1640 2300 
1760 2460 
1700 2380 
1840 2580 
1620 2270 
1650 2310 
1820 2540 


2220 2360 
2370 2530 
2400 2560 
2610 2790 
2780 2960 
2460 2620 
2640 2810 
2550 2720 
2760 2940 
2430 2590 
2480 2640 
2730 2910 


* All Males. 
+ Relative weight 110. 
t Relative weight 140. 


Probands, spouses and siblings gave his- 
tories of similar accuracy. Female children 
gave more accurate histories than their mothers 
and aunts, the proportion underestimating by 
more than 30 per cent being only 3.5 per cent as 
compared with 11.8 per cent. Male children, 
on the other hand, overestimated their intake 
to a greater extent than their fathers and 
uncles. 

Members of the various ethnic groups gave 
histories of comparable reliability. More 
Jewish than Italian women tended to under- 
estimate their caloric intake, but the dif- 
ference was not statistically significant. 


VARIATIONS IN CALORIC INTAKE AMONG DIF- 
FERENT GROUPS 


Persons differing in body build and activity 
level also differ in caloric intake. The mag- 
nitude of these differences may be predicted 
from the nomogram, assuming that weight is 
neither lost or gained (Table IV). A change in 
height from 5 feet 5 inches to 6 feet is associ- 
ated with an increase of only 180 calories at the 
50 per cent activity level, age and weight be- 


height and weight being constant, involves a 
decrease of about 130 calories. Most of this 
decline can probably be accounted for by a 
relative increase in body fat with age,® since 
there is evidence that the metabolism per unit 
of lean body mass is unrelated to age. An 
increase of activity from 40 to 60 per cent 
above basal requirement, a considerable dif- 
ference in activity, involves a difference of only 
about 300 calories in energy consumption. 
It may be seen from a consideration of the last 
column, ‘Daily Caloric Expenditure,’ that 
wide variations in age, height, weight, and 
activity are associated with changes in caloric 
consumption within a range between approxi- 
mately 2200 and 2900 calories, a difference of 
700 calories. However, in a large sample, 
where age, height, weight, and activity dif- 
ferences have an approximately normal distri- 
bution, the average differences are presumably 
considerably less than indicated by the above 
extreme values, probably more in the region of 
300 rather than 700 calories. 

It thus appears that the caloric intake of 
comparable groups is relatively constant irre- 


4 
5 
5 5 
5 7 
5 7 180 40 1.93 
5 7 210 40 2.05 : 
5 8 150 40 1.81 ) 
5 8 180 40 1.95 
6 0 150 40 1.88 
6 0 180 40 2.04 
5 6 174 52+ 1.88 
5 7 52+ 1.90 
5 7 222+ 52+ 2.11 
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spective of age, activity, weight, and height. 
The two latter factors can be further tested by 
comparing the weights and heights of the per- 
sons examined during this study with their 
caloric intake, estimated from the dietary 


history. -In both men and women, the mean 
TABLE V 
Relation between Relative Weight and Actual Caloric 
Intake* 
Men Women 
Relative Mean caloric Mean caloric 
weight Number intake Number intake 
Under 100 17 2147 16 1725 
100-109 134 2239 72 1844 
110-129 85 2220 58 1841 
130 and 
over 14 2414 20 2040 
Total 250 2242 166 1854 


* Excluding dietary histories which deviated by 
more than +30 per cent from the nomogram. 


actual caloric intakes between the highest and 
lowest weight groups differed by only about 300 
calories (Table V). This figure is identical 
with the one previously given on the basis of 
theoretical considerations. The relative con- 
stancy of caloric intake is also confirmed by the 
observation that the three different ethnic 
groups studied likewise differed little in mean 
caloric intake (Table VI). The relation be- 


TABLE VI 
Actual Caloric Intake in the Different Ethnic Groups 
Studied * 
Men Women 

Ethnic Mean caloric Mean caloric 
group Number intake Number intake 
Italians 68 2312 52 1962 
Jews 153 2188 85 1782 
Others 29 2314 29 1879 
Total 250 2236 166 1855 


* Excluding dietary histories which deviated by 
more than +30 per cent from the nomogram. 


tween height and actual caloric intake is shown 
in Table VII. Here, the difference between 
the shortest and the tallest persons is somewhat 
greater, amounting on the average to approxi- 
mately 500 calories. This difference, however, 


expresses not only extreme differences in height 
but also considerable differences in weight, the 
taller people being, on the whole, cousiderably 
heavier. 


Thus, the figure of 500 calories is in 
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keeping with the 700 calorie difference which 
was expected from the nomogram between 
extremes in build and activity. 


TABLE VII 
Actual Caloric Intake in Relation to Height* 


Men Women 

Height Mean caloric Mean caloric 
(inches) Number intake Number intake 
52-55 0 — 7 1615 
56-59 8 2022 72 1761 
60-63 107 2997 76 1919 
64-67 112 2328 11 2159 

68 and over 23 2575 0 — 

2242 166 1854 


Total 250 


* Excluding histories deviating by more than +30 
per cent from the nomogram. 


DISCUSSION 


In this study, it was assumed that the caloric 
intake of a person of steady weight can be pre- 
dicted by the use of the nomogram of Boothby 
and Berkson,”* and that the predicted value 
can be used to check the accuracy of dietary 
histories, as recommended by Jolliffe and 
Alpert.2* The assumption that the predic- 
tion from the nomogram is accurate cannot be 
easily checked by experiment. Such an experi- 
ment would involve observation of men and 
women of different ages and body composition 
over the course of days, measuring food con- 
sumption, excretion, and metabolic rate during 
rest and exercise throughout the experiment. 
Such experiments can be performed® but are 
clearly too involved for the present purpose. 
A partial answer can, however, be found from 
more simple considerations. 

Boothby and Berkson, in their experiments 
upon which the nomogram is based, find pro- 
portionality between basal metabolic rate and 
surface area. Two criticisms may be cited. 
Firstly, use of surface area as a reference 
standard has been critically examined by 
Tanner, who finds that its use may possibly 
yield misleading results.** Secondly, the con- 
cept of “‘lean body mass’’**:“° has led to a re-- 
examination of the relation between basal 
metabolic rate and surface area. Contrary 
to their expectations, Steele and co-workers 
originally found basal metabolism no more 
closely correlated with total body water and, 
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therefore, lean body mass, than with surface 
area.‘! Others have found basal metabolism 
more closely related to lean body mass than 
surface area.*:*?-4* However, the superiority 
of lean body mass as a reference standard is not 
striking,** possibly because most of the studies 
cited were carried out on young people with 
relatively normal amounts of body fat. In 
older people, whose proportion of body fat is 
greater,” the discrepancy might be more 
marked, although this expectation is not 
borne out in the recent studies of Johnston and 
Bernstein on 17 women of markedly different 
relative weights.“6 The nomogram, based on 
proportionality between surface area and 
oxygen consumption, would seem to give ade- 
quate predictions of metabolic rate for practi- 
cal purposes, as in this study. The use of 
surface area as a standard of reference for 
metabolic functions also appears reasonable 
from other considerations. While, in theory, 
an increment in body fat might increase sur- 
face area to a greater extent than basal oxygen 
consumption, a part of this increment is in- 
ternal and does not affect surface area. More- 
over, one-fourth of “obesity tissue’’ may be in 
the form of active cell mass,*-“ so that in- 
creases in surface due to superficial accumula- 
tion of body fat are associated with concomitant 
increases in active metabolizing tissue. 

In the above considerations, the factor of 
body build has not been taken into account.” 
Body build is important where the cumulative 
effects of small degrees of overeating are con- 
cerned. A person with a larger lean body 
mass, i.e., a greater amount of active, metabo- 
lizing tissue, will be able to eat a greater 
amount without weight gain. Moreover, it is 
likely that differences in body build are asso- 
ciated with differences, not only in total but 
also in intermediary metabolism. Thus, it is 
known that asthenic individuals have lower 
serum cholesterol levels than persons of pyknic 
build.“-**° Gertler has, more generally, pos- 
tulated an association between ‘‘chemotype”’ 
and ‘“‘somatotype,” the latter term referring 
to the anthropometric system of Sheldon.*! 
The advantages*? and disadvantages,*°*—® 
of Sheldon’s classification have been discussed 
by others. It is likely that ‘“‘mesomorphy”’ is 
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related to lean body mass and ‘‘endomorphy”’ 
to body fat content.»* In our study, we have 
not been able to measure these quantities but 
have attempted to get a rough estimate of 
body build by means of the chest girth-height 
ratio, as described by Robinson and Brucer.” 
It must be apparent, as pointed out by Brozek*®* 
that the measurement of chest girth, even if 
carried out with a steel tape measure pulled 
tight, includes a certain amount of subcutane- 
ous fat, so that relative weights based on formu- 
lae including chest girth underestimate the 
degree of obesity. For the same reason, the 
chest girth-height ratio overestimates the 
degree of broadness of build in obese persons. 
There is no question that there are more de- 
sirable ways of expressing body build and 
nutriture than height, weight, and chest girth, 
as recently fully discussed by Brozek.**. Un- 
fortunately, none of these, except the skin-fold 
measurement, are applicable to large surveys 
like the present study of atherosclerosis car- 
ried out by us. As a rough guide, we have 
attempted to use the chest girth-height ratio 
to distinguish between excess weight due to 
adiposity and the apparent overweight of those 
with heavy muscles and bones. Since the 
nomogram takes no account of body build, a 
certain amount of error from this source might 
be suspected. In order to estimate this error, 
we have compared the mean actual caloric in- 
takes of 43 men, aged 55 to 65 years, 63 to 64 
inches tall, of different build according to the 
chest girth-height ratio. The mean intakes 
for those of linear, linear-intermediate, lateral- 
intermediate, and lateral build were 2088, 2198, 
2232, and 2143 calories per day, respectively. 
It would appear, therefore, that persons of 
different body build can be treated as a single 
group in dietary studies of this kind, since the 
measurable differences in caloric intake are 
negligible. 

The above considerations are not only of 
theoretical but of practical interest. Obvi- 
ously, with such small differences in overall 
caloric intake between persons of widely dif- 
ferent stature, the very small differences in- 
volved in ‘‘excess’’ caloric intake in a slow but 
steady gain of weight could not possibly be 
recognized in an estimate of daily dietary in- 
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take. Therefore, the effect of these small con- 
stant, or even intermittent degrees of over- 
loading with calories can obviously be meas- 
ured best in terms of degrees of overweight 
rather than in estimations of the daily caloric 
intake. On the other hand, the effect of the 
composition of the diet in terms of proteins, 
carbohydrates, and fat can only be determined 
by such dietary inquiries as have been carried 
outinthisstudy. This principle will be applied 
in a subsequent paper concerned with the rela- 
tion between diet and atherosclerosis.* 


SUMMARY AND CONCLUSIONS 


Methods for the study of dietary habits of a 
random sample of working people are de- 
scribed. The ‘Modified 24-Hour Dietary 
History” which corrects errors due to unrepre- 
sentative meals is shown to be a practical 
method in nutrition surveys, with a definable 
margin of error. By comparing total caloric in- 
take calculated from the nomogram of Boothby 
and Berkson, it is shown that approxi- 
mately one-third of the men and women inter- 
viewed gave histories agreeing within +10 
per cent with the nomogram, two-thirds agreed 


with the nomogram within +20 per cent, and 
85 per cent of the men and 75 per cent of the 
women agreed with the nomogram within +30 


per cent. In general, women tend to under- 
estimate their dietary intake, while men as a 
group tend to overestimate it. Overweight 
men and, in particular, women underestimate 
their intake. 

Dietary histories appear to provide a valid 
basis for the estimation of the food intake of 
population groups but not in individuals. Their 
margin of error does not detract from their 
usefulness in this regard. The nomogram of 
Boothby and Berkson is shown to be valid and 
useful in nutritional studies for checking the 
accuracy of dietary histories. 

Different people, of steady weight or gaining 
weight slowly, irrespective of weight, height, 
age, activity, or body composition, except at 
extreme range, have similar caloric intakes 
which differ by as little as 300 calories per day. 
This conclusion is reached from theoretical 
considerations by predicting caloric intake from 
the nomogram of Boothby and Berkson and 
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from actual determinations of caloric intake 
from dietary histories. 

Since the differences in daily caloric intake 
from person to person are so small, it would 
appear that the composition of the diet might 
be more important than caloric intake or 
obesity per se in metabolic derangements 
which may be of importance in diseases such as 
atherosclerosis. 
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Relations between Diet and Atherosclerosis 
among a Working Population of Different 
Ethnic Origins 


By FREDERICK H. EPsteIn, M.D.," Rita SIMPSON, B.A.,t AND Ernst P. Boas, M.D.1§ 


RELATIONSHIP between diet and athero- 

sclerosis has been suspected for many 
years. Yet it is clear that the exact role of 
diet in atherogenesis remains to be defined. 
While it was possible, in 1936, for Weiss and 
Minot to state that there was no clear indica- 
io n for a relation between dietary fat and 
arteriosclerosis,' recent studies cast doubt on 
this statement.?~* Atherosclerosis has no 
single cause. Errors of lipid metabolism, in- 
born or as affected by diet, diet, blood pressure, 
aging, occupation, and local vascular factors 
all seem to be involved in the etiology of the 
disease. We have investigated some of these 
variables in the course of a study of athero- 
scllrosis among a relatively large and randomly 
selected population sample of working men and 
women.>® The present report deals with 
the relation between atherosclerosis and diet. 


DESCRIPTION OF SAMPLE AND METHODS 


The sample which forms the basis of this re- 
port, consists of 250 men and 165° women 
(Table I). Most of those examined fell into 
two main ethnic groups, Italian and Jewish. 
The remainder were of different ethnic origins, 
mostly natives of northeastern Europe; a few 
were Negroes. 

The methods of dietary evaluation’ and the 
criteria for the clinical diagnosis of atherosclero- 
sis’ have been previously described. 


From the Research Department, Sidney Hillman 
Health Center, New York 3, N. Y. 

* Physician in Charge of Research Department, 
Sidney Hillman Health Center; Clinical Instructor in 
Medicine, New York University College of Medicine. 

+ Biostatistician, Research Department. 

t Consulting Physician, Mount Sinai Hospital, New 
York City. 

§ Dr. Boas died in March 1955. 


In the present study, degrees of obesity were 
expressed as “relative weight,’’ being the per- 
centage deviation from ‘Standard Weight" as 
determined from the Medico-Actuarial Tables.® 
The main objection to the use of these tables 
is the fact that they allow for a considerable in- 
crease in weight with age. Possibly, it is not 
“normal” to gain weight with age. The ex- 
perience of life insurance companies has 
shown that persons who do not gain weight 
past the age of 25 appear to be the most healthy 
and to live longest.? On the other hand, an 
increase in the percentage of body fat occurs 
with age.” The latter finding, in conjunction 
with the desirability of maintaining one’s 
weight past the age of 25, would imply a de- 
crease of lean body mass with age. It remains 
to be proved that a loss of lean body mass with 
age is consistent with optimal health and 
longevity. Although this may be the case, 
much more knowledge concerning “‘normal”’ 
body composition appears to be required before 
finally deciding that the “‘Tables of Desirable 
Weight,’’!'—!* based on age 25, are preferable 
to the Medico-Actuarial Tables of 1912. 
These latter tables, despite their age, are still 
in agreement with recent studies on a large 
number of Army separatees.'? While this 
agreement may merely indicate that today, as 
in 1912, the American population is over- 
weight, we still preferred to use the older 
tables, particularly since we were primarily 
concerned with the comparison of weights be- 
tween groups and with relative, rather than 
absolute, degrees of overweight. For such 
purposes, the baseline chosen as a standard is 
irrelevant. 

Since overweight does not necessarily indi- 
cate obesity in those with large body frames, 


y 
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we have attempted to get a measure of body groups, Italians and Jews, showed no difference 
build in terms of the chest girth-height ratio, in the proportion of dietary fat, irrespective of 
as discussed previously.’ sex. The 40 per cent figure given by the U. S. 
Department of Agriculture for the country 
as a whole,'* is somewhat higher than our find. 

It was shown in our companion paper that ings. This latter figure is based, however, on 
caloric intake varies relatively little from per- food production data, making no allowance 


CALORIC AND FAT INTAKE AMONG THE GROUPS 


TABLE I 
Description of Sample 
Men 


Mean relative 
Ethnic Mean caloric height weight Mean chest/ 
group Number age intake* (inches) (per cent) height ratio 
Italians 68 56 2310 64.3 108 0.561 
Jews 153 57 2190 64.1 107 0.565 
Others 29 58 2310 66.5 108 0.559 
Total 250 57 2240 64.4 108 0.563 


Women 


Italians 52 53 1960 59.8 117 0.583 
Jews 85 56 1780 59.6 107 0. 567 
Others 28 51 1880 62.2 112 0.567 
Total 165 54 1860 60.1 111 0.572 


* Estimated from dietary histories. 


son to person except at extremes of body for household waste, so that the figure of 35 per 


weight, age, and activity level.’ Conse- cent seems to be reasonably representative of 
quently, any relation between caloric intake the American. diet as a whole. 
and atherosclerosis must manifest itself in Both Italians and Jews ate more animal than 
terms of degrees of obesity rather than dif- vegetable fat (Table III). The Italians con- 
ferences in daily caloric intake, obesity being, sumed 68 per cent, the Jews 80 per cent of fat 
generally, the result of a very small but cumu- in the form of animal fat; this difference is 
lative caloric excess maintained over the years. not large, though statistically significant (P < 
It will be seen from Table I that the different 0.01). These figures are clearly subject to 
ethnic groups in the sample studied were com- error, as are the data on total caloric intake.’ 


parable in age, height, relative weight, and For the purposes of this study, however, it 
chest girth-height ratio, except for the 
Italian women who were heavier and broader; 
the latter is presumably a reflection of the fact 
that chest girth measurement includes a cer- 


TABLE II 


Proportion of Calories Derived from Fat 


M 
tain amount of fat, rather than a true difference ee 
in body form between Italian and other women. Mean 

A percentage of 
It is concluded that the persons in this sample ae Secidiiies PR 
ate, or overate, to approximately the same i 
d Sin we f ti Italians 68 34.3 

egree over the course of time. . . Sete 153 34.6 

In view of the suggested relationship be- Others 29 36.0 
tween fat intake and atherosclerosis, particular Total 250 34.7 
attention has been paid to the proportion of fat Witenen 
in the diet. The proportion of fat to total ne 52 36.2 
calories for the entire group studied was 34.7 Jews 85 34.8 
per cent among the men and 35.9 per cent Others 28 ° 38.1 
among the women (Table II). The two ethnic ___ Total 165 _ = 


Mean 

4 

a 
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seems safe to conclude that the particular 
Italian and Jewish population in our sample ate 
about the same amount of fat, with a tendency 
on the part of the Jews to eat more animal fats. 


TABLE III 
Proportion of Animal Fat to Total Fat 
Men 


Mean proportion 
animal/total fat 
(per cent) 


Ethnic 
group 


Number 


Italians 
Jews 
Others 
Total 


Italians 

Jews 

Others 

Total 164 


ATHEROSCLEROSIS AND DIET 


The frequency of atherosclerosis of all types 
combined was similar among Italians and 
Jews, as shown in the last column of Table IV. 
No significance can be attributed to the ethnic 
difference in the group with coronary, periph- 
eral, and cerebral artery disease, since the 
number of affected persons involved in this 
sample is so small. In a larger group of 179 
Italian and 275 Jewish men, however, this 
ethnic difference was maintained, the prev- 
alence of coronary disease alone being 7 per 
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cent among the former but 17 per cent among 
the latter (P <0.01). Roentgenological evi- 
dence of calcification in the thoracic or ab- 
dominal aorta or both, unassociated with other 
stigmata of atherosclerosis, was of similar fre- 
quency among Italians and Jews (Table IV). 
The usefulness of aortic calcification as a diag- 
nostic criterion of atherosclerosis has been 
pointed out before.®:” 

When the prevalence of atherosclerosis was 
related to fat intake, it was found that Italian 
and Jewish men on a diet high in fat (40 per 
cent or more of total calories derived from fat) 
showed more atherosclerosis than those on a 
diet containing less than 40 per cent of calories 
in the form of fat. In Italian and Jewish 
women, the reverse appeared true; there was a 
negative correlation between atherosclerosis 
and fat intake. However, the division at the 
40 per cent level is rather artificial, since most 
of the diets below this level are still relatively 
high in fat content. We therefore compared 
the prevalence of atherosclerosis in a group 
eating less than 30 per cent of their calories as 
fat with a group eating 40 per cent or more 
caloric equivalent of fat, even though many 
cases were lost by this division, falling, as they 
did, between 30 and 40 per cent. The com- 
position of this group as regards ethnic origin, 
age, relative weight, and body build is given in 
Table V. The groups are too small to reach 
any definite conclusions concerning the relation 


TABLE IV 


Prevalence of Atherosclerosis 


Ethnic 


group Number 


C.V.A. calcification 
(per cent) * 


Aortic Atherosclerosis— 
all sites 


(per cent) Tt (per cent) 


Italians 68 
Jews 153 
Others 29 
Total 


Italians 

Jews 

Others 51 
Total 165 54 


10 21 31 
14 17 31 


31 35 
19 31 


25 29 
25 30 
10 14 
22 26 


*C.A.D.: coronary artery disease; P.A.D.: 


peripheral artery disease; C.V.A.: cerebrovascular accident. 


¢ Unassociated with the other three stigmata of atherosclerosis studied. 
t Of these, C.A.D. accounted for 11 per cent among men and 3 per cent among women. 


68 68 
153 80 
29 73 
250 75 
Women 
63 
78 
78 
73 
Men 
P.A.D. 
— 
age 
57 
57 12t 
Women 
4 
5 
4 
4 
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of fat intake and the prevalence of coronary, 
peripheral, and cerebral atherosclerosis (Table 
VI). However, men on “high” fat diets had 
more aortic calcification than those in the ‘‘low”’ 


TABLE V 
Fat Intake Related to Weight and Body Build 
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of excessive caloric and excessive fat intake in 
atherogenesis. It has been reported that the 
proportion of calories derived from fat is the 
same in those of normal and above normal 


Men om 
Mean Mean 
Mean chest- Mean chest- 
Mean relative height Mean relative height 
Fat intake Number age weight ratio Number age weight ratio 
Low* 59 57 107 0.56 40 55 111 0.57 
Hight 57 57 110 0.57 57 52 0.58 


+ High fat intake: 


fat group (Table VI). While this difference 
was statistically significant, the groups again 
are comparatively small and final conclusions 
might be hazardous. In women, the tendency 
noted among men did not appear; aortic cal- 


* Low fat intake: 30 per cent or less of total calories derived from fat. 
40 per cent or more of total calories derived from fat. 


TABLE VI 


Fat Intake Related to Atherosclerosis 


However, 


weight. it cannot be assumed 
that the dietary habits of one group of in- 
dividuals, such as the women in the study 
quoted,'® are necessarily the same as those in 
other sections of the population. Actually, 


Women 


Men 
Low fat High fat Low fat High fat 
Manifestation intake intake intake intake 
of (per cent)? (per cent)® (per cent)* (per cent)* 
atherosclerosis N = 58 = 57 N = 40 N = 57 
CAD. 
P.A.D. 
C.V.AL 12 14 10 0 
Aortic calcification— 
(solitary )° 10 23 25 18 
Aortic calcification— 
(total)? 14° 33° 35 18 
All sites 22 


37 35 18 


* As defined in Table V. 
» For definition of symbols, see Table IV. 


* Difference statistically significant (P <0.01). 


cification in the “high” fat group was less 
common than in the ‘‘low”’ fat group. 

Thus, there is some evidence from our data 
that dietary fat may be of importance in the 
pathogenesis of aortic atherosclerosis. The 
data are insufficient to make a similar state- 
ment with regard to coronary artery disease, 
which was more prevalent among Jews than 
among Italians, despite the fact that both 
groups ate similarly in terms of total fat. 

The data, up to this point, provide no in- 
formation concerning the relative importance 


° Aortic calcification, unassociated with other stigmata of atherosclerosis. 
* Aortic calcification, solitary or associated with other stigmata of atherosclerosis. 


there was a general tendency, though small 
for the heavier people in our group, to eat a 
larger proportion of fat. If attention is 
centered on the group previously analyzed (per- 
sons deriving 40 per cent or more or 30 per cent 
or less of their caloric intake from fats), it will 
be seen that their weights and also their body 
build in terms of the chest girth-height ratio 
were similar (Table V), so that the difference 
in the prevalence of atherosclerosis would 
seem referable to fat intake rather than the 
cumulative effect of small degrees of overeating. 
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Further support of this view is derived from 
an analysis of a larger sample than the one 
on which dietary histories were taken. It 
appeared that overweight as defined by tables 
of standard weight* does not predispose to 
atherosclerosis; overweight women actually 


TABLE VII 


Overweight—Atherosclerosis 


Men 
Relative — — — 
weight | With athero- With athero- 

(per cent) | Number sclerosis sclerosis 
} (per cent)* (per cent) * 


| Number 


1100r_ | 

over | 121 ¢ 23 
| | 

Under 
10 | 181 32 29 


* Presenting one or more of the stigmata studied. 


showed a smaller proportion of atherosclerosis 
than those not overweight (Table VII). Ina 
random sample of 25 consecutive men aged 
50-69 with clinically manifest coronary artery 
disease, there was likewise no association with 
overweight, as compared to 164 controls. 


DIET, HYPERCHOLESTEREMIA, AND ETHNIC GROUP 


Data on the relation between diet and the 
level of serum cholesterol, determined by the 
method of Abell ef al.," are presented in 


TABLE VIII 
Obesity—Serum Cholesterol 


Women 


Men 
With high* 
cholesterol 

(per cent) 


With high* 
cholesterol 
(per cent) 


Relative 
weight 
(percent) Number 
120 or 
more 33 6 38 
Under 
120 


Number 


214 12 126 


* High cholesterol: for definition see text. 


Tables VIII and IX. Hypercholesteremia, 
as used here, is defined as serum cholesterol 
values beyond two standard deviations from 
the mean, as determined in a random sample 
of men and women of different ages in this 
population group; the levels in the different age 
groups used have been published elsewhere. '* 
The presence of overweight showed no relation 
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to cholesterol levels in men or women (Table 
VIII). Among men, those on a 40 per cent fat 
diet showed a greater prevalence of hypercholes- 
teremia, while women again failed to conform to 
this trend (Table IX). However, the numbers 
involved are not sufficient to attach any statisti- 


TABLE IX 


Fat Intake—Serum Cholesterol 


Women 


With high 
cholesterol 
(per cent)* 
39 21 
56 18 


With high 
Fat cholesterol 
intake Number (per cent) * 


Number 


* High cholesterol: for deiinition see text. 
+ As defined in Table V. 
t Difference not statistically significant. 


cal significance to this difference. Hobson and 
associates,!® on the other hand, found a rela- 
tion between fat intake and serum cholesterol 
levels in women but not in men; these workers, 
however, expressed fat intake in absolute terms 
and not as a percentage of caloric intake. 

The frequency of hypercholesteremia was 
significantly greater among Jewish men, as 
compared with Italian men (Table X). A 
tendency towards hypercholesteremia among 
Jews has also been noted by others.”:! 


TABLE X 


Ethnic Groups—Serum Cholesterol 


Men Women 
With high 
cholesterol 
(per cent)* 


With high 
cholesterol 
(per cent) * 


Ethnic 
group Number 


Italians 5 10 
Jews 28 


} Difference statistically significant. 
DISCUSSION 


In the preceding paper we pointed out that 
the composition of the diet rather than its 
caloric content would be a likely factor in 
atherogenesis, content differs 
but little from person to person, irrespective of 
obesity.’ Keys has suggested that the dietary 
component of crucial significance is fat.?-* 
Our data do not contribute to the question 


since caloric 


ro 
Hight 56 18t 
21 
a1 * High cholesterol: for definition see text. 
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whether fat as such or the proportion of animal 
fat in the diet is the offending agent from the 
point of view of atherogenesis, unless signifi- 
cance is attached to the slightly higher animal 
fat content of Jewish diets. 

If one believes that the potential atherogenic 
effect of a diet can be measured in terms of its 
effect upon serum cholesterol level, the evi- 
dence tended to be in favor of incriminating 
total rather than animal fat,??-*4 though 
recent work suggests that vegetable fat is more 
innocuous than animal fat.%-*° In this re- 
gard, the bulk of largely vegetarian diets may, 
in itself, have an influence upon serum choles- 
terol. Short-term feeding experiments may 
be misleading in this field, since it appears 
that serum lipids may rebound to their start- 
ing level after some weeks, even though the 
experimental regime is continued.”® There is 
little doubt that populations which habitually 
eat low fat diets also show lower serum choles- 
terol levels and a low prevalence of athero- 
sclerotic disease.*** In our population on an 
habitually high fat intake, one would not 
expect to be able to demonstrate the importance 
of fat intake or serum lipid levels in atherogene- 
sis as clearly as in the comparison of, say, 
Bantu and Minnesotans.?* Although our 
methods could clearly not distinguish between 
a daily fat intake amounting to 35 per cent of 
the caloric intake and one amounting to 30 
per cent, it is doubtful whether such a dif- 
ference would have any biological meaning. 
Indeed, people presumably vary in their eat- 
ing habits from day to day to the extent indi- 
cated. 

Another criticism is more serious. If diet 
influences the development of atherosclerosis, 
it must exert its effect over the life span of the 
individual. Our dietary histories cover only 
the immediate present. May it be assumed 
that an individual’s dietary habits are essen- 
tially fixed at an early time by ethnic, local, 
and familial convention rather than individual 
preference, changing but little later in life? 
In our sample, as far as those of Jewish origin 
are concerned, most seem to have kept up many 
of their eating habits acquired during child- 
hood in eastern Europe. The people of Italian 
origin may have eaten less fat during their 
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earlier years in Italy, judging from recent field 
studies by Keys.* However, both groups 
came to the United States in their late teens, 
a time when atherosclerosis presumably 
assumes significance, and probably adjusted to 
American habits and better economic condi- 
tions to some extent. Moreover, the American 
diet itself has significantly and steadily in- 
creased in fat content.2 We believe that the 
persons of different ethnic origin in our sample, 
now mostly in their fifties and sixties, ate simi- 
larly for some twenty-five or more years. If 
the fat content of their diet increased, it did so 
presumably to a proportionate extent in the 
two main groups, so that any effect on athero- 
genesis due to change of diet over the years 
should have affected them similarly. We 
have, therefore, diseounted any such effect 
for the purposes of this study. There is a 
good deal of evidence that fat restriction must 
be drastic in order to effect changes in lipid 
metabolism which would be measurable by 
present methods.”*-*4 The fall in mortality 
from heart disease in Norway during the recent 
war was associated with a 40 per cent decrease 
in fat consumption.*! It is unlikely that 
fluctuations of such magnitude influenced our 
data. 

The relation between diet and atherosclerosis 
has been the subject of discussion for many 
years.!:3?-% The lack of association between 
obesity and atherosclerosis found by us has 
also been noted by others.*—*! Wilens, how- 
ever, using skin thickness rather than standard 
weight tables as a measure of nutrition, found a 
striking relation between obesity and gen- 
eralized and coronary atherosclerosis in a large 
autopsy series.‘* This divergent finding em- 
phasizes the importance of the method used in 
evaluating obesity. Others have found an 
association between obesity and coronary 
artery disease.**:44 Such data do not con- 
tribute to the question as to whether overeating 
per se or only overeating of fat predisposes to 
atherosclerosis, since the composition of the 
diet which resulted in overweight was not 
evaluated. There is a suggestion that weight 
reduction tends to cause regression of athero- 
sclerosis®; weight reduction usually involves 
limitation of both calories and fat. 


The latter 
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also applied to the study of Walker and asso- 
ciates in which reduction of weight was accom- 
panied by a fall in serum cholesterol and lipo- 
protein levels. Like others,“~—“ we found no 
relation between obesity and serum cholesterol 
levels. 

Final conclusions cannot be drawn from 
available studies, as has been pointed out by 
others.**-4® findings are similarly incon- 
clusive. Nevertheless, we would tike to stress 
that the Italians and Jews in our sample ate 
similarly in terms of total calories and fat and 
still showed a striking difference in the prev- 
alence of both atherosclerosis and hyper- 
cholesteremia. It would seem unlikely that 
the slight dissimilarity in animal fat intake 
between Italians and Jews could explain these 
differences. It follows that the predisposition 
towards both coronary disease and hyper- 
cholesteremia among Jews might be related to 
genetic or other factors rather than diet. 

Further work in the field might attach im- 
portance not only to the amount of animal and 
vegetable fat in the diet, but also to the dif- 
ferent types of fat, particularly vegetable 
fats.° As far as animal fats are concerned, 


we have refrained from calculating their 
cholesterol content since dietary cholesterol 
has no significant influence on serum cholesterol 


values.”*'—*3 On the other hand, serum 
cholesterol values do not necessarily mirror 
the cholesterol content of organs.*4** Dock 
considers that dietary cholesterol cannot be 
excluded as a possible factor in atherogenesis.* 

Unsaturated fats of vegetable origin may be 
less harmful from the point of view of athero- 
genesis than fats containing greater amounts of 
saturated acids,* a speculation advanced 
previously by Snapper.” The degree of satura- 
tion*-© and the amount of fatty acid in- 
gested*! may play a part not only in inter- 
mediary metabolism of fat but also in fat 
absorption. 

Finally, attention is drawn to our observa- 
tion that fat intake seemed related to the fre- 
quency of atherosclerosis in men but not in 
women. A number of studies suggest sex dif- 
ferences in lipid metabolism. While younger 
women have lower serum levels of cholesterol 
and certain lipoprotein fractions than men,*?- 
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the reverse appears to hold in older women.* 
Women develop ketosis more readily than 
men.® Male rats are resistant to the fatty 
infiltration of the liver and depression of serum 
lipids resulting from administration of ethio- 
nine®-* and have a lower concentration of fatty 
acids in the liver and a lower ketone excretion,® 
in comparison with female rats. Further 
studies of sex differences in lipid metabolism 
might help to elucidate the sex differences in 
the occurrence of atherosclerosis. Men are 
more prone to coronary disease than women, 
though there is no sex difference as regards 
aortic atherosclerosis,® the clinical counterpart 
to the experimental observation that female sex 
hormones protect against coronary but not 
aortic atherosclerosis in cholesterol-fed male 
and female chickens.*”? Hypercholesteremia 
is more common among women than men with 
calcific aortic stenosis.'* These observations 
on sex differences suggest the importance of 
considering, in studies of diseases like athero- 
sclerosis, not only the effect of different diets 
but individual differences in the response to the 
same diet. 


SUMMARY 


Data on the caloric and fat intake of an 
unselected working population are presented. 

Of the two main ethnic groups studied, those 
of Italian and Jewish extraction had similar 
caloric and total fat intakes; the intake of fat 
from animal sources was somewhat higher 
among the Jews. 

Fat intake was related to the frequency of 
aortic atherosclerosis in men but not in women. 
The data were insufficient to relate coronary 
artery disease and fat intake. However, in a 
larger group of men than the one for whom 
dietary histories were available, the frequency 
of manifest coronary artery disease was more 
than twice as frequent among Jews as among 
Italians, despite the fact that both groups 
appeared to eat similarly in terms of total fat. 
This, in conjunction with the finding that Jews 
also had a higher prevalence of hypercholester- 
emia, suggests that dietary factors alone are 
iunadeqate to explain the predisposition of 
Jews towards both hypercholesteremia and 
coronary athelroscerosis. 
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Obesity per se did not appear to predispose to 
coronary or aortic atherosclerosis. 

Men but not women on a high fat diet showed 
higher serum cholesterol levels. 

Some aspects of the relation between diet 
and atherosclerosis are discussed. 
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The Degree of Masculine Differentiation 
of Obesities: 


A FACTOR DETERMINING PREDISPOSITION TO DIABETES, 
ATHEROSCLEROSIS, GOUT, AND URIC CALCULOUS DISEASE 


By JEAN VAGUE, M.D.* 


Fe THE standpoint of their frequency, as 
well as from that of their chemical and es- 
pecially hormonal mechanisms, the complica- 
tions of obesity are much better known to us 
today than they were just a few years ago. 
All are agreed in recognizing the frequency 
of diabetes, atherosclerosis, gout, uric calcu- 
lous disease, disturbances due to circulatory 
changes, emphysema, sudden cardiac collapse, 
and premature aging due to corpulence. On 
the other hand, the hormonal mechanisms of 
lipid metabolism are only gradually becoming 
clearer, although the origin of the lipid hyper- 
anabolism itself remains to be discovered. 

If, instead of considering excess adiposity as 
an isolated and always identical phenomenon, 
varying only in intensity, one investigates the 
frequency of its complications according to its 
chief clinical characteristics, one is immedi- 
ately confronted with invaluable etiologic rela- 
tionships. 

Experience proves, in fact, that what is im- 
portant in the evolution of obesities is not so 
much excess adiposity per se but the activity 
of this excess, which is dependent on the sub- 
jacent musculature and blood supply, con- 
trolled, in turn, by neurohormonal mechanisms. 

Although the means of evaluating these 
phenomena are available, their utilization on a 
large scale is still somewhat impractical. 
Therefore, for the past ten years, we have pre- 
ferred to utilize an anthropometric method 
which is simple to carry out and which gives 
numerical values that are easily handled. 


* Professor, Faculty of Medicine of Marseille; Phy- 
sician to the Hospitals; 19, Rue Fontange, Marseille, 
France. 


One aspect of excess adiposity which im- 
mediately attracts the clinician’s attention is 
the distribution of subcutaneous fat in the 
upper portion of the body of hypersthenic 
obese persons, but in the lower portion of the 
body in others. 

In studying the distribution of subcutaneous 
fat tissue in healthy individuals, one notices 
considerable differences between the male and 
female by simply pinching the fat masses with 
calipers. This fat is thicker in the female all 
over the body except over the first three cer- 
vical vertebrae. At normal weight, the fat of 
the male all over the body is less than that of 
the female; and it is thicker in the upper por- 
tion of the body than in the lower portion. 
The reverse is true in the female, infant, and 
the adolescent. Therefore, it seemed useful to 
obtain a numerical value for this localization 
of fat. 


UTILITY AND MEASUREMENT OF THE INDEX OF 
MASCULINE DIFFERENTIATION 


Several studies along these lines have pre- 
ceded ours. The measurements of Neumann,*! 
Batkin,? Peiser,” Hille,“* Kading,?* Oeder,* 
in Germany; of Richer in France; of Pende* 
and Oppenheim** in Italy; of Tchoutchou- 
kalo®® and of Bounak® in the U.S.S.R; and the 
recent radiographic measurements of Reynolds 
and Grote,*® Stuart, Hill, Shaw and Dwinell,5®5 
and Wilmer ® in the United States have con- 
tributed to the tracing of the thickness of fatty 
tissue on the surface of the body. More re- 
cently, Edwards,'! in London, has resumed this 
topographic investigation, simultaneously with 
ourselves. A systematic study of the thick- 
ness of fat as measured by calipers in the 
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various regions of the body has led us to select 
certain sites which are particularly suggestive.*! 

Two groups of sites have thus been se- 
lected: (1) the nape of the neck, and the sa- 
crum; (2) the four proximal attachments of the 
limbs. At these ten points, the fatty mass is 
pinched in such a way that it is completely 
mobilized in the aponeurosis without being 
compressed; thus it is possible to measure its 
double thickness, plus the negligible thickness 
of the skin. We believe it is preferable not 
to use a measured, uniform pressure, as several 
authors have done, for in order to obtain a fold 
corresponding as exactly as possible to a double 
thickness, the pressure must be varied accord- 
ing to the consistency of the fatty tissue and 
the elasticity of the skin, both variable from 
one area to another. For this reason, in sub- 
jects who have recently lost weight, the mini- 
mum of pressure should be exerted in detaching 
the fatty tissue from the deep layer, and the 
thickness measured is apt to be less than it ac- 
tually is. If, however, the fatty tissue is taut, 
hard, and only slightly movable, strong pres- 
sure must be exerted in order to avoid obtaining 
too high a figure. With a little practice, the 
hand easily and immediately judges the degree 
of tension of the fatty tissue and so regulates 
the pressure which must be brought to bear on 
the calipers. With the exception of a few 
rather unusual cases and the presence of scars 
or deep spontaneous adhesions, this method is 
not difficult. 


(1) Fat on the Trunk 


The region situated between the first three 
cervical vertebrae and particularly over the 
atlas, is the only site where, at equal weights, 
fat is normally more abundant in the male than 
in the female. Conversely, the contrast be- 
tween the thickness of the fat in the female and 
its thinness in men is most marked in the retro- 
sacral region. 

Consequently, the relationship of the thick- 
ness of the fold of the nape of the neck to that of 
the sacral fold is much greater than unity in the 
normal male, but much less in the female. 

The development of the underlying muscles 
has only a negligible influence on the impor- 
tance of these fatty localizations. On the other 
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hand, variations in weight considerably modify 
their relationship. As weight increases the 
relationship of the thickness of fat on the nape 
of the neck to the fat of the sacral region de- 
creases. A study of this ratio during the course 
of weight gain and loss has permitted us to 
trace the very regular curve of its variations 
and to formulate the normal nape-to-sacrum 
ratio in the adult man as a function of the 
thickness of the adipose tissue in these two re- 
gions. 


(2) Fat on the Limbs 


In marked contrast, variations in weight do 
not noticeably modify the relationship of the 
thickness of the fat on the arm to that of the 
thigh, measured at the four main points of 
their proximal attachment. The concomitant 
measurement of the perimeter of the arms or 
legs at the same level enables one to estimate 
the fatty area on a particular section of the arm 
or leg. Sections from cadavers demonstrate 
that the fat in interstitial muscle is equivalent 
to one-fifth of the subcutaneous fatty tissue, 
and that the area occupied by the osseous, vas- 
cular and connective tissues varies slightly, 
measuring about one-tenth of the total area, 
minus the surface of the peripheral fat. 

This relationship of the fatty area to the 
muscle area is the adipo-muscular ratio; it 1s 
higher on the arm than on the thigh in the normal 
adult man, while the inverse 1s true in the female. 
We may say that the brachio-femoral adipo- 
muscular ratio is above unity in men, below unity 
im women. 

The average of the nape:sacrum ratio (cor- 
rected in terms of the total thickness of the fat 
in the two regions) and the brachio-femoral 
adipo-muscular ratio gives an index of mascu- 
line differentiation (IMD). Calculated ac- 
cording to the method used for determination 
of basal metabolism, this gives a value of ‘‘0”’ 
for the male and ‘‘—60”’ for the female, for sub- 
jects between 30 and 50 years of age; accord- 
ing to age groups, the average quadratic devia- 
tion ranges from 13 to 17, and approximates 15. 

It is thus possible to establish five delimited 
groups with about +1o as their average. All 
subjects of either sex fall into one of these 
groups (Table I). 
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TABLE I To understand and utilize this index, one 

Classification of Masculine Differentiation on the Basis | Must have a knowledge of its average evolution 

of the IMD Scale (see text) with age and its distribution at each age in 

both sexes. Our study has revealed the fol- 
lowing facts (Figs. 1 and 2): 

(1) From the age of 5 years, the IMD curve 
is constantly higher in the male than in the 
female. 
android (2) Up to the age of 15 years, the IMD is 
very low, about —60 in boys, —70 in girls. 

(3) At about 15 years, the difference between 
the two sexes is suddenly accentuated, the 
IMD rising to —47 in boys. It will reach 
gynoid — 36 in the male at 16 years, —22 at 20 years, 
—16 at 25 years, —2 at 30 years, and 0 at 40 
years, where it is subsequently maintained; 
however, in the female, the figure of —60 at 15 


IMD scale Group 
> +15 | 


hyperandroid 


intermediate 


hypergynoid 


Years 


women 


Fig. 1. Index of masculine differentiation (IMD) 

(1) The IMD curve is always higher in men than in women, from the age of 5 
years on. 

(2) This minimal difference, which is more or less the same up to age 15, is then 
suddenly accentuated. The IMD rises markedly and progressively in men, reaching 
its maximum at 40 to 50 years of age and diminishing very slightly thereafter. 

In women, it rises very slowly up to 50 years of age, at which time it climbs about 
12 per cent (to the IMD level of a 15-year-old boy), and then reaches its maximum, 
descending only 3 per cent afterwards. 

Index on the ordinate. Age on the abscissa. 
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years of age remains unchanged up to 50 
years, at which age the IMD will reach —47, 
identical to that of a boy of 15 years. 

(4) A number of facts emerge from the study 
of the overlapping of the degrees of masculine 
differentiation measured by fat distribution 
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(b) The percentage of android and hyper- 
android females (by our classification) reaches 
only 6 per cent between 40 and 50 years of age 
and never exceeds 12 per cent at its highest 
level, after 50 years. 

(c) The intermediate degree of masculine 


Years 


Normal or excessive differentiation 


Insufficient differentiation 


Fig. 2. 


Percentage of normal or excessive differentiation, on the one hand, 


and of insufficient differentiation, on the other, in both sexes, according to age. 
Normal differentiation: IMD between +1 and —1o¢ about the average: 
formen: <+15>—15 


for women: 


Excessive differentiation: 
the deviation: 


for men: 
for women: 


<—45>—-—75 
deviation from the IMD >lo in the direction of 


>+15 


<—75 


Insufficient differentiation: deviation from the IMD > 1c in the opposite direc- 


tion to that of the differentiation: 


for men: 
for women: 
Age on the abscissa. 


Percentage on the ordinate. 


in both sexes at succesive ages. 
three principal facts: 

(a) Theproportion of males whose differentia- 
tion is that of the normal or hypergynoid 
woman (about —60) reaches 44 per cent at 18 
years of age, then falls to 15 per cent at 20 
years, and 7 per cent—the minimum figure— 
between 30 and 50 years. 


We may note 


>—45 


differentiation, which includes 51 per cent of 
males at 20 years of age, and 23 per cent at 50 
years, is only seen in 12 per cent of females from 
20 to 40 years of age, but in 34 per cent after the 
fiftieth year. 

These figures thus illustrate a double concept: 
fat distribution is very definitely a sexual 
characteristic, but there is a high percentage 
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of overlapping between one sex and the other, 
especially at the two extremes of life. 

These measurements applied to the study of 
excess adiposity, and particularly its complica- 
tions, provide us with the means of objectively 
distinguishing two extreme types of. obesity, 
and of exactly locating the intermediate forms 
in relation to them. 

The obesities which we have called gynoid 
and hypergynoid (Figs. 3 and 4) are charac- 
terized by the elective localization of fat on the 
lower part of the body, the poor development 
of musculature, reduced activity and function 
of the arterial circulation, the basal metabolism 
being usually normal but the luxus consumption 
retarded,* a usually moderate appetite and di- 
gestive capacity, a tendency to water retention 
and venous circulatory insufficiency. Obesity 
of this hyposthenic, anemic, hypometabolic, 
hyperhydropexic type is more frequent in 
women and may become more acute at each 
phase of the reproductive life. It is also seen 
in children of both sexes, and is not rare in the 
adult male, in whom it is always accompanied 
by other signs which reveal inadequate mascu- 
line differentiation. It can become quite 


serious, and by the immobility to which it 
condemns the patient it creates a vicious patho- 
genic circle which contributes to its aggrava- 


tion. The heart, surrounded and infiltrated 
with fat, may suddenly collapse, for example, 
in the course of an infectious disease, generally 
without any signs of arterial involvement hav- 
ing been evidenced. 

The android and hyperandroid obesities (Figs. 
5 and 6) are the opposite of the preceding types, 
with elective localization of fat on the upper 
part of the body, great development of the 
musculature and arterial circulation both in 
strength and activity with a tendency to hyper- 
tension, plethora, and hyperalbuminemia,*® a 
strong appetite and digestive capacity, a nor- 
mal basal metabolism and an increased luxus 


*The theory of “Luxus Konsumption’”’ (Grafe) 
states that there is an increase in metabolism when a 
normal person ingests excess food. In this way body 
weight tends to remain constant. The ‘‘constitu- 
tionally’’ obese person was thought to lack this homeo- 
static mechanism and to have no means of disposing of 
excess food. Proof of the validity of this concept is 
still lacking.—Eb. 
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consumption,t less hydropexy of the cellular 
tissues than in gynoid obesity, and a usually 
normal venous circulation. Obesity of this 
hypersthenic, hyperemic, hypermetabolic type 
is more frequent in the male, but is also seen 
in the female, particularly at the menopausal 
age, where it is always accompanied by other 
elements of virilization, especially in the 
sphere of behavior. The woman afflicted with 
android obesity often gives birth to large in- 
fants, successive children sometimes being 
larger and larger. This phenomenon must 
alert one to the ultimate appearance of dia- 
betes, as has been demonstrated by Miller,*”—** 
Kriss,?’ Gilbert, !? and Hoet."” 
that this does not occur in gynoid-obese 
women. Jackson’ has likewise revealed that 
pre-diabetes, associated with android obesity 
of the father, can be the cause of excessive neo- 
natal weight, which indicates a hereditary fac- 
tor predisposing to macrosomia and to dia- 
betes. 

Patients with android obesity may attain 
considerable weights, but they do not develop 
the monstrous appearance sometimes seen in 
gynoid obesity. The development of android 
obesity almost always carries with it a tendency 
to vascular accidents proportional to the de- 
gree of masculine differentiation and to the 
degree of obesity. There is also frequently a 
tendency to diabetes. Treatment by weight 
reduction may ward off these complications 
for a long time, or may even combat them. 

Opposite to each other in their extreme 
types, the android and gynoid obesities are con- 
nected by intermediate forms. The measure- 
ment of fat distribution by the IDM method 
has always indicated to us the exact position 
of these forms in our classification and, in addi- 
tion, has provided prognostic data. 

When one is not making a statistical study, 
this somewhat lengthy measurement of the 
IMD can be avoided. A satisfactory indica- 
tion for ordinary purposes may be obtained 
merely by estimating between thumb and 
fingers the thickness of the fat over the tro- 
chanter, and over the deltoid. The latter is 
greater than half the retrochanteric fat in 
normal men, but is definitely less than half the 
retrotrochanteric fat in normal women. 


We have shown 
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Fig. 3. Gynoid obesity in the male. 47 years. Height, 159cm. Weight, 70 kg. 
IMD —63. Normal distribution of hair. Blood pressure 110/70 mm Hg. Hypos- 
thenia, anxiety neurosis, mediocre sexual activity, rectal obsession. Testicles */, right- 
left. Spermogram deficient (3000 spermatozoa per cu mm). FSH 10 mouse units, 
Ketosteroids normal, but elevated pregnandiol (25 mg). 


Fig. 4. Gynoid obesity in the female. 47 years. Height, 158 cm. Weight, 102 kg. 
IMD —60. Blood pressure’130/70 mm Hg. Blood sugar normal. Normal genital system. 
Menopause at age 42. Normal distribution of hair. 


. 
é 
a 
* 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION [Vol. 4, No. 1 


Fig. 5. Android obesity in the male. 60 years. Height, 168cm. Weight, 98 kg. IMD +83. 
Masculine distribution of hair. Blood pressure 170/90 mm Hg. Marked muscular activity. 
Good appetite and digestive capacity—2 liters of wine daily. Rages with flushing. Strong 
sexual activity.—Known diabetic for 2 years. Intermittent claudication. Impotence. Adrenals 
normal on pneumoretroperitoneal examination. Urinary steroids normal. Diet and dienestrol 
brought the weight to 90 kg and the blood sugar to 90 mg/100 ml. with disappearance of inter- 
mittent claudication and return of erections. 


Fig. 6. Android obesity in the female. 66 years. Height, 164 cm. Weight, 85kg. IMD +43. 
Normal genital system. Pubic and axillary hair rather scant. Blood pressure 190/110 mm Hg. 
Diabetes since age 56. Angina of effort. Death two years later from myocardial infarction. 
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THE RELATIONSHIP BETWEEN ANDROID OBESITY 
AND DIABETES 

The influence of the degree of masculine dif- 
ferentiation of obesity and its complications is 
particularly clear for diabetes. All the statis- 
tics, of which the most important are those of 
Joslin et a/.,”° are in accord in recognizing that 
infantile and juvenile diabetes does not seem 
to be under the influence of excessive adiposity, 
but that beginning with the twentieth year, 
even more from the thirtieth on, and especially 
after the fortieth, diabetes occurs most often 
among obese persons: it was found in 70 per 
cent of those between 20 and 30 years of age, 
and in from 80 to 90 per cent afterwards. It is 
quite evident, as the recent experience of the 
last war has clearly shown, that weight reduc- 
tion almost always improves, and often ‘‘cures,”’ 
diabetes in the adult. 

The frequency of diabetes in the population 
as a whole according to Boulin,® and also 
Joslin,” is about one per cent. It is more diffi- 
cult to establish the frequency of diabetes 
among the obese. The available figures range 
between 3 and 12 per cent. Our last survey 
(600 cases) gives us, for hyperandroid, android, 


intermediate, gynoid, and hypergynoid obesi- 
ties after 20 years of age, percentages of dia- 
betes of 60, 33, 4, 0, and 0, respectively, in the 


male; 35, 25, 7, 2, and1inthefemale. These 
statistics are valueless as far as the absolute 
figures are concerned; they are certainly too 
high, since many patients who consulted us es- 
pecially for their diabetes we should never have 
seen for their obesity alone. But it is clearly 
demonstrated that gynoid and hypergynoid 
obesity in no way represent a predisposition to 
diabetes, for its incidence is no greater in these 
groups than in the general population, while 
its frequency in obesity increases in proportion 
to the degree of masculine differentiation. 
There is no doubt, therefore, that if obesity 
is at the origin of four-fifths of the cases of 
adult diabetes, it is through the obligatory 
mediation of a pronounced masculine differen- 
tiation. Thus the calculation from the oppo- 
site standpoint—that of the masculine dif- 
ferentiation of diabetics—becomes necessary, 
in order to establish the place occupied by this 
differentiation in the origin of diabetes as a 
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whole. The figures show not only that dia- 
betes does not occur in obesity except when it 
is associated with a pronounced masculine dif- 
ferentiation, but also that the majority of 
cases of adult diabetes occur when these two 
conditions are realized, that is, in obesity of a 
more or less android type, in women as well as 
in men. 

Just as thinness is generally associated with 
a slightly lower masculine differentiation, the 
majority of obese persons have, in both sexes, 
a higher masculine differentiation than normal 
subjects. There is, in other words, a general 
android tendency in obese persons of both 
sexes; this tendency is more pronounced than 
that in subjects of normal weight, which, in 
turn, is greater than that in thin people. Ad- 
justing for age, we can estimate.the average 
IMD in diabetics, in the obese as a whole, and 
in subjects of normal weight. We ascertained 
then that the three masculine curves are higher 
than the feminine curves, but that in each sex 
the diabetic curve in the adult is by far the 
highest; it is definitely above the curve of the 
obese, which is itself higher than that of sub- 
jects of normal weight (except for men between 
20 and 40 years of age, where a considerable 
number of gynoid-obese subjects lowers the 
average masculine differentiation of the obese 
total). Thus the average IMD after 50 years 
of age for diabetic men is +40 instead of +15 
in obese men as a whole, or 0 in men of normal 
weight. At the same age, it is —15 in diabetic 
women, instead of —38 in obese women as a 
whole and —47 in women of normal weight 
(Fig. 7). 

If, therefore, diabetes in the infant and 
adolescent escapes the influence of weight and 
masculine differentiation, adult diabetes, es- 
pecially after 40 years of age, develops in 80 
to 90 per cent of the cases in the presence of 
an obesity in which the degree of masculine dif- 
ferentiation is far higher than average, for 
each sex and age. 

The glucose tolerance test studies the sensi- 
tivity of the gluco-regulatory function. Labbé” 
and Boulin® thirty years ago pointed out the 
frequency of induced “‘paradiabetic’’ hyper- 
glycemia in obese subjects. Resuming this 
study with Benoit, in terms of the IMD, we 
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have confirmed that hyperglycemia (after glu- 
cose ingestion) is not high in obese subjects 
unless the masculine differentiation is equally 
pronounced. It was also confirmed that gy- 
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here again, it is proper to make distinctions ac- 
cording to the type of this excess. All our 
gouty subjects, without exception, are obese, 
with an average IMD of +16 for men, and of 
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Averages of the index of masculine differentiation in terms of age in 
diabetic, obese, and normal subjects. 


noid obesity is no more conducive to prandial 
hyperglycemia than to diabetes. 


RELATIONSHIP OF ANDROID OBESITY TO GOUT 
AND URINARY AND BILIARY CALCULOUS DISEASE 


Renal and biliary lithiasis and gout are 
generally favored by excessive adiposity. But 


—20 for women, which is definitely higher than 
normal. The same holds for uric acid calculus 
(an IMD of +15 in men). Contrariwise, the 
average weight and IMD of our patients with 
phosphatic and oxalic calculi do not deviate 
from the normal. These two forms of renal 
lithiasis do not appear to be influenced either 
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by weight or by masculine differentiation. 

The case of biliary calculus is more complex: 

(1) The majority of women with painful— 
or at least annoying—calculi are, on the aver- 
age, obese. This fact is in agreement with 
the improvement of a large number of cases of 
biliary calculus by spontaneous or forced 
weight loss. 

(2) This obesity assumes all degress of mas- 
culine differentiation, with a slight predilection 
for increased differentiation. The frequency 
of intermediate or android obesity in cases of 
biliary calculus is especially noted in lithiasis 
with large cholesterol calculi. 

(3) In the male, the influence of weight on 
biliary calculus is less important than in the 
female, and the influence of the degree of mas- 
culine differentiation is almost nil. 

We can, therefore, conclude that biliary cal- 
culus is extremely common in the female, since 
certain statistics indicate its presence in 25 per 
cent of women after 50 years of age, and is, if 
not more frequent, at least more often mani- 
fest, in obese women, with a slight predilection 
for the android-obese woman. The clinically 
android-obese woman is generally hyperten- 


sive, arteriosclerotic, frequently diabetic, and 
with one or several large calculi of cholesterol 


in her gallbladder. In all cases, whatever the 
degree of masculine differentiation, weight loss 
facilitates tolerance of the calculi. 


RELATIONSHIP BETWEEN ANDROID OBESITY AND 
ATHEROSCLEROSIS 


In this area, too, statistics agree in recogniz- 
ing the greater frequency of hypertension and 
atherosclerosis with its various localizations in 
obese persons, considered as a whole But the 
same distinction must be made as for diabetes 
and precipitating diseases. The results of our 
investigations with Jouve,”*® show that athero- 
sclerosis is even more influenced by the degree 
of masculine differentiation than by excessive 
weight. The mean IMD of patients with 
coronary artery disease is higher by an average 
of 15 per cent in the male, and 22 to 45 per 
cent, depending on age, in the female. 

With Favier we have noted in hyperandroid, 
android, intermediate, gynoid, and hypergynoid 
obese subjects over 40 years of age, respective 
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percentages of coronary artery disease of 100, 
42.1, 9.5, 4.7, and 0 in men; 100, 100, 50, 10.6, 
and 1.7 in women. 

The implications of these facts seem to us to 
be very clear. Gynoid obesity leads to direct 
mechanical complications: trophic disturb- 
ances of the venous-lymphatic circulation, re- 
spiratory difficulty, and rapid circulatory de- 
compensation in banal circumstances such as a 
bronchopulmonary infection; but this form of 
obesity does not exercise any influence on the 
metabolic disorders, such as diabetes, gout, 
uric calculous disease, and atherosclerosis. 
On the other hand, the development of the 
latter four conditions is very strongly favored 
by android obesity, especially when weight 
and the index of masculine differentiation are 
very high. 


MECHANISM BY WHICH ANDROID OBESITY GIVES 
RISE TO COMPLICATIONS 


In contrast to gynoid obesity, all the ana- 
tomical characteristics of android obesity— 
that is, the predominance of fat deposits over 
the upper portion of the body, the great muscle- 
blood development, the biologic characteristics, 
the activity of its metabolism and consequently 
the rapid lipolysis and liposynthesis—are ob- 
served facts which are easy to check. 

The hormonal causes of these phenomena are 
more obscure and hypothetical. Nevertheless, 
more suggestive than the measurement of 
urinary steroids, the excretion of which is not 
significantly abnormal in ordinary diabetes or 
in atherosclerosis, the example of severe cases 
of basophilic hyperplasia of the pituitary and 
of the adrenal cortex strongly warrants the 
supposition that this type of obesity is related 
to an absolute or relative overactivity of the 
pituitary-adrenal axis, with growth hormone, 
corticotropin (ACTH), cortical steroids, and 
epinephrine being either secreted in greater 
abundance or merely exerting a stronger action 
than in the average individual. 

Furthermore, this concept accounts for a 
great many of the complications which are ex- 
clusively characteristic of android obesity and 
from which gynoid obesity is free. 

A. Ejight- to nine-tenths of cases of adult 
diabetes are of the android-obese type. In the 
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light of these facts, the causes of diabetes may 
be conceived today in the following manner: 

(1) In the child and the adolescent, we are 
almost entirely ignorant of the causes of the 
disease, other than genetic predispositions. 

(2) In the adult, these genetic predisposi- 
tions are also clear. On these are superim- 
posed etiologic factors favoring or triggering 
diabetes. 

(a) In the first group of cases, weight and 
masculine differentiation are without effect. 
These include: 

(i) Visceral and especially pancreatic hemo- 
chromatosis, a genetic disease which is perhaps 
more frequently involved in the origin of dia- 
betes than is classically supposed. 

(ii) Acquired pancreatic lesions: pancreati- 
tis, lithiasis, etc. 

(iii) Certain cases in which, as in the young 
person, no factor other than heredity is demon- 
strated. 

(b) Eight- to nine-tenths of cases of dia- 
betes after 20 years of age, and especially after 
the thirtieth year, are the consequence of an- 
droid obesity. The terms ‘fat diabetes’ of 
Lancereaux,”® ‘‘lipoplethoric diabetes’ of Law- 


rence,” ‘diabetes through adipose obstruc- 


tion’’ of Darnaud,*" recall this idea.*! But, 
as we have demonstrated since 1945, and as 
the work of Marajion® on climacteric adiposity, 
and of Pavel and Anghelesco** on the hyper- 
pituitary constitution had enabled us to fore- 
see, only android obesity is involved here. 

So it is that Lawrence,” discussing the origin 
of lipoplethoric diabetes, invokes the inability 
of the excess adipose tissue to facilitate lipo- 
synthesis at the expense of glucose, which would 
thus remain in circulation. But then why 
does not gynoid obesity, which is often much 
more serious than android obesity, have the 
same effect? 

According to Sherlock, Bearn and Billings,** 
the fatty infiltration of the liver which is fre- 
quent in the obese diabetic inhibits the action 
of insulin, the more so as the diabetic is fatter. 
But neither does this hypothesis explain why 
gynoid obesity has no effect here. 

Several recent ideas may perhaps supply 
this explanation. Insulin is indispensable to 
liposynthesis from carbohydrates.”*** It is 
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equally necessary for protein synthesis by 
growth hormone.***“° The initial effect of this 
latter substance is to increase insulin secre- 
tion***.%619 and later to exhaust it,®* while it 
augments that of glucagon® and, together with 
the glucocorticoids, perhaps opposes the action 
of insulin on hexokinase. 

The metapituitary diabetes of Young** seems 
then to involve a first phase in which insulin 
secretion is increased, favoring liposynthesis, 
and a second phase of pancreatic depletion. 
Long? believes that obesity leads to diabetes by 
thus exhausting the insulin available for lipo- 
synthesis. This is the hypothesis which is most 
in harmony with experimental facts and 
clinical data. 

Pituitary-adrenal overactivity, responsible 
for the increase in appetite, digestive capacity, 
and protein and lipid synthesis, as well as for 
an accelerated metabolism with marked gluco- 
neogenesis (perhaps at the expense of lipids as 
well as proteins, in any case certainly with a 
pronounced lipolysis™*') leads at first to un- 
complicated android obesity. The enhanced 
utilization of insulin by liposynthesis which 
rapidly replaces lipolysis, the anti-insulin ef- 
fect of most of the pituitary and adrenal hor- 
mones, and perhaps the secretion of glucagon 
and the glycogenolytic action of ephinephrine, 
explain how diabetes is evolved if the least 
genetic fragility of the islets exists. However, 
gynoid obesity, in which the circulation of lipids 
is effected more slowly, does not result in the 
same disorders. 

The fact that diabetes does not occur on an 
average in more than a third of android-obese 
individuals allows us to suppose that two genes 
or groups of genes, at least, are involved in or- 
dinary diabetes, one of constitutional pitui- 
tuary-adrenal overactivity, and one of fra- 
gility of the islets. 

B. The rather more obscure mechanism of 
the effects of android obesity on gout and on 
uric calculous disease seems to be of the 
same order. In these genetic disturbances of 
purine metabolism, doubled in the case of gout 
by an equally hereditary tendency to allergic 
symptoms, pituitary-adrenal overactivity, act- 
ing on a large protein-lipid capital, is perhaps 
the cause of the hyperuricemia and its critical 
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manifestations. The break-up of an attack of 
gout and of urate calculous precipitations by 
corticotropin, cortisone, and various other 
agents, and the transient pituitary exhaustion 
which results therefrom, argues in favor of this 
thesis without, however, proving it. 

The relationship of excessive obesity, es- 
pecially of the android type in women, to bil- 
iary cholesterol calculus is more obscure. 
Perhaps the activity of lipid metabolism plays 
a role here. 

C. The definite clinical relationships be- 
tween atherosclerosis and android obesity also 
pose a complex pathogenic problem. Let us 
note, however, that in contrast to the gynoid- 
obese individual, who has a tendency to im- 
mobilize his too heavy body, the android-obese 
individual is driven by his temperament to 
ceaselessly move around the extra burden of 
his excess weight, thus exerting an excessive 
strain on his circulatory system—a cause of 
premature wear and tear. Let us add that 
epinephrine,”!** desoxycorticosterone,*” and 


anterior pituitary extract®? have an arterio- 
sclerogenic action, and that the movement of 
lipids from fatty tissue toward the liver through 


the action of growth hormone, glucocorticoids, 
desoxycorticosterone, and epinephrine, induces 
the passage into the blood of large lipoprotein 
molecules'*-" and their precipitation in the 
arterial endothelium, if phosphorylation is 
inadequate. A whole series of facts thus ac- 
counts for the mechanism (which is undoubt- 
edly even more complex and in which the kidney 
plays an important part) by which android 
obesity leads to atherosclerosis, whereas the 
gynoid-obese person will generally die without 
his arteries undergoing premature aging. 

The common mechanism of atherosclerosis 
and diabetes explains for the most part the 
frequency and the peculiarities of their associa- 
tion. The inconstancy of diabetes in the course 
of atherosclerosis when the islets of Langerhans 
offer a sufficient genetic resistance to the over- 
work imposed by pituitary-adrenal overactivity, 
in contrast to the constancy of atherosclerosis 
in adult diabetes and its relative independence 
of the degree of hyperglycemia, cease to sur- 
prise us if we regard arterial lesions and dia- 
betes as the consequences of an identical cause 
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acting against a background which may suffer 
from a genetic fragility of the islets or be free 
from it. 

It goes without saying that all these concepts 
of pathogenesis must be entertained with the 
greatest prudence. Let us agree, nevertheless, 
that the clinical data and experimental find- 
ings are strangely coincident, and that pitui- 
tary-adrenal overactivity seems to be the most 
probable mechanism in android obesity and 
its complications. 

In clinical practice, the estimation of the 
degree of masculine differentiation of an obese 
individual remains indisputably the means of 
predicting, and thus, it is hoped, of preventing, 
the complications with which he is threatened. 


SUMMARY 


The obesities are distinguished from each 
other essentially by the degree of protein anab- 
olism, that is, muscle-blood anabolism, which 
is associated with adipose hyperanabolism. 
Anthropometry demonstrates that the degree 
of this muscle-blood anabolism is greater in 
proportion to the predominance of fat over the 
upper part of the body, a characteristic linked 
to others which indicate the degree of mascu- 
line differentiation in both sexes. The calcula- 
tion of an index of masculine differentiation 
(which is described) enables one to distinguish 
android and gynoid obesities and their in- 
termediate forms. 

Gynoid obesity, with lower body predomi- 
nance, with poor muscle-blood development, is 
menaced only by direct mechanical complica- 
tions of excessive adiposity: locomotor diffi- 
culty, abdominal pressure, limitation of re- 
spiratory motion, slowing of the venous and 
lymphatic circulation, cellulitis, lowering of 
energy, and reduction of the elasticity of 
the fat-infiltrated myocardium—complications 
which are all proportional to the degree of ex- 
cess fat. 

Android obesity, with upper body pre- 
dominance and pronounced muscle-blood de- 
velopment, leads to metabolic disturbances. 
It not only is associated with premature athero- 
sclerosis and diabetes, but it is also the usual 
cause of diabetes in the adult in 80 to 90 per 
cent of the cases. Gout and uric calculous 
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disease generally appear in this form of obes- 
ity. 

Overactivity -of the pituitary-adrenal axis 
appears to be the most probable cause both of 
android obesity and its complications. 
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HE MEASUREMENT of body fat by total 

body water or specific gravity is not 
suitable for general use in medicine, nor for 
large surveys of populations. A simple way of 
measuring the amount of fat in the living body 
would be a great help to those who wished to 
know the approximate size of the lean body 
mass or the caloric reserve as stored fat of a 
population in a nutritional or anthropometric 
survey. For many years nutritionists and 
anthropometrists have measured skin-fold 
thicknesses for this purpose, but few have 
really been happy about what their measure- 
ments meant. If, however, the thickness of a 
fold of subcutaneous fat is proportional to the 
total body fat, and if this thickness can be 
measured accurately, then this measurement 
will give the simple estimate that we need. 

The thickness of the fold is proportional to 
the total body fat if all the lipid-storing cells 
in the body take up fat at the same rate when 
the person stores fat, and give up fat at the 
same rate when the fat stores are used up. 
Even if this were true for any one person at 
any one time, the thickness of a fold would 
have no useful meaning unless the distribution 
of fat cells had the same pattern in all people 
in a particular broad age and sex group. 

The pattern of this distribution has been 
found by measuring the thickness of fat-folds 
over the whole body in a number of age and 
sex groups and is remarkably constant within 
each group. There is some difference between 
the patterns of various groups and there are 
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Estimation of the Proportion of Fat in the Body 
by Measurement of Skin-Fold Thickness’ 


small differences in fat distribution between 
persons in a group, but much of the variation 
in body shape among persons of equal degrees of 
fatness is due to differences in the quantity and 


shape of the bones and muscles. This pattern 
of distribution of fat is the same whether the 
person is “‘fat’’ or ‘‘thin.”’ 

Full thickness cylinders of subcutaneous fat 
were taken at the same place on the body from 
persons with different degrees of fatness and 
the amounts of fat, water, and ‘‘other sub- 
stances’’ were measured. The same quantity 
of “‘other substances’’ was present in all the 
tissue cylinders, the quantity of water was the 
same, but the quantity of fat was very different 
and was clearly responsible for the difference 
in the thickness of the subcutaneous fat. 
When body fat is made or used up, there is 
little or no change in the quantity of the cell 
material in the adipose tissue, but only a 
movement of fat in and out of the fat-storing 
cells. This has been confirmed histologically 
by measuring the average size of the fat globule 
in the fat cells. Tissues from the same place 
on the body of different persons, thin, average, 
and fat, differ widely in the size of the fat 
globules. When the size of the globules is 
plotted against the thickness of the sub- 
cutaneous fat, a curvilinear relationship is 
found, and when the size of the fat globules in 
tissues from different parts of the body of the 
same person are compared, they are found to 
be closely similar. 

The conclusion is that within various age 
and sex groups the pattern of distribution of 
fat is the same for all members of the group, 
and that changes in the total amount of fat 
stored in the body involve similar changes in 
every fat-storing cell. Therefore, if we can 
measure the thickness of a fat-fold accurately, 
we should be able to get a good estimate of the 
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Fig. 1. Improved caliper for measuring skin-fold 


thickness (see test). 


quantity of fat in the body from the thickness 
of one or more subcutaneous fat-folds. 

The problem is how to measure the skin-fold 
accurately. There are many sources of error, 
but I shall only discuss the one which has so 
far been the greatest cause of difficulty—the 
calipers. 

My colleagues, Messieurs Hammond, Healy, 
Tanner, and Whitehouse, and I have recently 
done some experiments to find out what are 
the important things in caliper design. We 
found that within wide limits the size of the jaw 
face was not important, but that the pressure 
in grams per square millimeter of jaw face 
which squeezes up the fold was most important. 
The fold can be compressed, so that a big 
pressure makes the fold smaller, and over the 
range of squeezing pressures generally used in 
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calipers, very large differences in the recorded 
thickness of a fold were found. In most 
calipers there is a spring to produce the 
squeezing pressure, and as the caliper is opened, 
the pull of the spring is increased, so that a 
thick fold will be squeezed harder than a thin 
fold. We found also that there was much 
friction between the moving parts in some 
calipers which made the squeezing pressure 
variable and that it was generally not possible 
to read the scales more accurately than to the 
nearest millimeter. The experiments were done 
on behalf of the Medical Research Council's 
Committee on Growth and Form and are to be 
published in detail elsewhere,* ‘but I will 
summarize our recommendations for caliper 
design: 

(1) The calipers should have a constant 
squeezing pressure over the whole jaw opening 
range up to 50 millimeters. 

(2) The squeezing pressure should be about 
10 grams per square millimeter of jaw face. 

(3) The scale should allow readings to be 
taken to the nearest 0.1 millimeter. 

We have managed to make a caliper which 
meets these recommendations. f 

In recent trials of these calipers we have 
found that an observer can measure a fold with 
such accuracy that if his average reading is 10 
millimeters he will not be more than half a 
millimeter different from this in 19 out of 20 
measurements. 

The most important point which arises from 
all these observations, however, is that if the 
subcutaneous tissue fold measurements of one 
worker are to mean anything to him and to 
other workers, and they can be most informa- 
tive, then the measurements must be made 
with accurate instruments which have a con- 
stant and known squeezing pressure. It would 
be best if all workers used the same pressure 
and I wish to urge, very strongly, that all who 
are interested will agree to a universally used 
pressure, in a precision-made caliper, which 
gives constant squeeze pressure, and reads 
accurately to 0.1 millimeter. 


* Brit. J. Nutrition 9: 133, 1955. 

¢ Made by British Indicators Limited, Sutton Road, 
St. Albans, Herts, England, and called the Harpenden 
Skin-fold Caliper Gauge. 
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Relative Importance of Inactivity and 


Overeating in the 


Energy Balance of 


Obese High School Girls 


* 
By Mary Louise JOHNSON, D.sc.,. BERTHA 


_— FACT that a substantial, and perhaps 
increasing, proportion of United States chil- 
dren are obese, together with current emphasis 
on the problem of weight control, has focused 
attention on the possible causes of this con- 
dition. Interest has been heightened by the 
recognition that obesity in children and 
adolescents, particularly if it has been per- 
sistent throughout a major portion of the 
growth period, is of a particularly “‘resistant’”’ 

Attempts at explanation have been explicitly 
based on the concept that the excess calories 
accumulated as fat must reflect an abnormally 
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large caloric intake. The other possibility 
leading to a surplus of calories available for fat 
synthesis, namely reduced caloric output, was 
not usually considered because of the generally 
current misunderstanding of the relation of 
exercise to food intake and weight. This 
misunderstanding is based on two fallacies, 
(1) that exercise consumes relatively little 
energy, and (2) that appetite is enlarged auto- 
matically when exeicise is increased from any 
level. The considerable cost of exercise, 
symbolized by the wide spread of caloric 
allowances depending on activity level, is dis 
cussed in the recommendations of the League 
of Nations and by the Food and Nutrition 
Board of the National Research Council. 

It has also been shown that in experimental 
animals’ and in adult men* there exists a 
“sedentary range’ in which short periods of 
activity are not followed by increases in daily 
intake. Total absence of such activity leads to 
accumulation of weight® and even obesity in 
animals ** and in man.*” In at least one form 
of experimental genetic obesity, decreased 
activity is responsible for the greater part of the 
caloric surplus accumulated as fat. Such facts 
suggest that inactivity also could be a major 
factor in the etiology of obesity in children 
and adolescents. 

Bruch® found inactivity characteristic of the 
majority of a group of 160 obese children. 
She felt that 76 per cent of the boys and 68 per 
cent of the girls were abnormally inactive; only 
18 per cent of the boys and 22 per cent of the 
girls fell within the normal range of activity. 
Rony,” Bronstein and _ associates,'! and 
Graham! have reported similar findings. 
More recently Tolstrup'* and Juel-Nielsen' 
have emphasized the widespread inactivity of 
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obese children. Peckos" found that there was 
no correlation between the body build, its fat 
content and distribution, and caloric intake. 
Fry,'* studying obese children, selected on the 
basis of fat pads, found that these children did 
not have a higher average caloric intake than 
did comparable nonobese children. In her 
tabulation, a much higher proportion of obese 
than nonobese children were labeled as only 
moderately active or as inactive. This dif- 
ference appeared particularly marked among 
the boys. No data were given to support 
these statements, so it becomes difficult to 
evaluate the contribution of inactivity to 
caloric excess for these children. 

The study presented here is a comparison 
of both caloric intake and activity in paired 
groups of obese and nonobese high school girls. 
Research dietary histories and activity sched- 
ules covering the year preceding the study were 
obtained. Results indicate that for the groups 
considered, the caloric intake of the obese 
children was not higher and in most cases was 
lower than that of their nonobese controls; 
the marked inactivity of the obese group ac- 
counted for the caloric surplus in these adoles- 
cents. 


DESCRIPTION OF THE SAMPLE 


Two matched groups of 28 obese girls and 28 
nonobese girls were selected from three upper 
grades of a high school in one of the suburbs of 
Boston. Each girl’s participation in the study 
was on a voluntary basis. The obese girls were 
selected on the basis of maintaining for one 
year the physique status of A, or heavier ac- 
cording to a modified Wetzel Grid which had 
been provided with additional extreme chan- 
nels. The ‘‘physique channels’ were extended 
beyond channel A, to “‘channel Ay” by drawing 
equidistant lines parallel to the channels on the 
original Grid. This overcame in a measure 
the difficulty mentioned by Bruch” that older 
and more obese children fall outside the range 
which could be evaluated by the Grid. In 
terms of evolution of height and weight with 
age, selection was made so that the obese 
group, in so far as possible, represented individ- 
uals in each channel, A, and above. In 
terms of absolute weight, the obese group, ac- 
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cording to the Baldwin-Wood tables,"* ranged 
from 13 to 68 per cent above the average for 
their age, height, and sex, with a mean of 31.6 
per cent above the average. For each obese 
girl, a nonobese control was selected on the 
basis of similarity of chronological age, height, 
and school grade. The control girls were in 
Wetzel Grid channels A;, M, or B, at the time 
of their most recent physical examination. 
These girls ranged from 16 per cent below to 2 
per cent above the average weight for their 
age, height. and sex according to the Baldwin- 
Wood tables.* The mean for the control group 
was 7.8 per cent below the average weight. 
Seventy-one per cent of the obese girls and 
59 per cent of the control girls had gained 
weight during the previous year. 


METHOD 


The girls were interviewed individually. The 
Burke Research Dietary History Method!” 
was used for collecting dietary information. 
The caloric and protein content of the diets 
were calculated from a composite table of rep- 
resentative food values used in previous studies 
by the Department of Maternal and Child 
Health, Harvard School of Public Health.” 

A picture of the physical activity, as exhaus- 
tive as possible, was obtained by an interview 
procedure conducted in the following manner. 
A list of usual activities was established and 
the subjects were asked how much time they 
devoted to each, daily or weekly. The list of 
activities and the schedule were rechecked 
carefully by each subject. An effort was made 
to cover the whole school year, making proper 
allowances for seasonal differences. Schedules 
for weekdays and week ends were differenti- 
ated. The total number of hours was then 
added and averaged on a weekly basis so as to 
compare this total with the actual number of 
hours in a week. In the questioning and cross- 
questioning, broad classes of activity were 
considered separately and an effort made to in- 


* The authors are aware that the Baldwin-Wood 
figures are based upon measurements of height and 
weight of a previous generation somewhat smaller than 
the present generation. However, these standards 
suffice to illustrate the relative obesity of these girls in 
relation to their controls. 
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dividualize types within each class. The ac- 
tivities were summarized and the totals and 
averages rechecked with the subjects in an- 
other interview. If the total time per week had 
been grossly overestimated or underestimated, 
special efforts were made to find sources of er- 
ror. If there was doubt concerning time spent 
in various activities, the subject was asked to 
describe in detail her daily schedule. This was 
done to give a better perspective of time distri- 
bution within a 24-hour period rather than to 
describe a “‘representative day.” 

Activities were classified into broad groups 
according to ratings of energy expenditure. 
These ratings were based on estimations of 
caloric expenditure above basal as compiled by 
Rose.*! For activities not included by Rose, 
factors were calculated in a similar fashion 
from figures given by Orr and Leitch.?? For 
those for which no energy measurement could 
be found, a factor corresponding to that of an 
activity judged to be similar in intensity was 
used. The caloric factor was multiplied by 
total hours per week spent in each activity. 
The products were totaled and divided by seven 
to find the “‘activity index’’ per day. 

Other pertinent information collected from 
each girl included menarcheal age, number of 
brothers and sisters, and height and weight of 
parents. 


RESULTS 
Characteristics of the Groups Studied 


While the two groups were selected with the 
hope that the only variable would be weight, 
having been matched in age, school class, and in 
height in so far as possible,* other characteris- 
tics were found to differ. Only 7 obese girls 
had grown as much as one-half inch in the 
preceding 12 months, the others a quarter inch 
orless. By contrast, the control girls in general 
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were still growing. During the year preceding 
this study 18 had grown between one-half and 
one and one-half inches and only 9 had grown 
one-quarter inch or less. 

The obese girls showed a tendency to earlier 
maturation than the control girls as judged by 
menarcheal age. Menarche occurred before 
12 years of age in 8 of the obese group but in 
only 3 of the controls. When the menarcheal 
age of each obese girl was compared with that 
of her control, it was found that in 17 of the 
obese girls menarche occurred earlier, in 8 later, 
and in 3 at the same age. Although in as small 
a sample as this one, the difference in age of 
menarche was not statistically significant, the 
data suggest earlier maturation in the obese 
girls. 

There was no significant difference between 
the obese and control groups in the number of 
girls who were an only child, the youngest 
child, or the oldest child in their respective 
families as postulated by Bruch’®. In con- 
trast to earlier observations," 13.16 the obese 
girls in this sample did not have fewer siblings 
than the girls in the control group. 

The average weight of the parents was above 
“ideal” weight as defined by the Metropolitan 
Life Insurance Company.*:??7 Among the 
parents of the obese girls, 33 per cent of the 
fathers and 42 per cent of the mothers were 20 
per cent or more above ‘“‘ideal’’ weight; in 
contrast, only 21 per cent of the fathers and 7 
per cent of the mothers of the control girls were 
in these categories. The difference in preval- 
lence of obesity among mothers of obese girls 
and mothers of control girls was highly signifi- 
cant. The corresponding difference for fa- 
thers was not significant. 

Two of the obese girls had been delayed one 
year in school grade, 26 had progressed norm- 
ally. The nonobese girls had all progressed 
normally. 


* Selection of control group: 
For each obese subject a control subject meeting the 
following specifications was selected: P 
1. Within + 6 months (except in one case, 8 months) 
of the age of the obese girl. 
2. Within + 1 inch of the height of the obese girl 
at the 1953 physical examination. 
In the same school class (one exception, when 


the obese subject had been retained in one grade 
for 2 years). 

4. In Wetzel Grid physique channels A;, M, or Bi, 
“‘Good”’ according to Wetzel. 

First girl in the medical record file, which is arranged 


alphabetically by class, following the obese girl and 
who met all of the above specifications was selected as 
the control. 
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Dietary Information 

Table I gives the daily average caloric intake 
of the obese and nonobese group. It is readily 
seen that the caloric intake of the obese girls is 
significantly lower than that of their controls. 


TABLE I 


Average Daily Caloric Intake of Obese Girls aud of 
Control Girls, by Class and By Age 


Calories per day 


Std. 
dev. 
453 
633 


Mean 
intake 


1,965 
2,706 


2500-— 
>2500 2000 <2000 


Nu 
Group ber 
Obese 28 3 6 19 


Controls 28 15 10 3 


This is also true for each class and age group. 
Only 9 of the obese girls reported intakes above 
2000 calories per day as compared with 25 of 
their controls. A wide range of daily caloric 
intakes was reported for both groups, i.e., in the 
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rived from protein: 10 to 21 per cent for the 
obese group; 11 to 18 per cent for the control 
group. Beaudoin and Mayer” found no sig- 
nificant difference in percentage distribution of 
calories from protein, fat, and carbohydrate in 
the diets of the obese and nonobese women 
whom they studied. 

Both the obese girls and their nonobese con- 
trols had snacks in the afternoon and at bed- 
time. More of the control girls had snacks in 
the afternoon, but the difference was not signif- 
icant. 
had bedtime snacks. 
for heavier food intake in the evening as re- 
ported by Beaudoin and Mayer’ and Dole and 
co-workers” was observed in either group. The 
number of girls who skipped breakfast entirely 
at least twice a week was higher, though not 
significantly so, in the obese group, 8 com- 
pared with 3 of the control group. 


TABLE II 
Analysis of Representative Activities of Obese Girls and of Control Girls, Showing Mean Hours Per Week Reported 


for Most Common Activities of G 


Sleep and 
lying still, 
Group awake Sitting Standing 


roup with Standard Deviations 


Grooming 


Active sports 
and other 
strenuous act 


Playing piano 
“Baby and 
sitting”’ driving car 


81+8 
75 + 8** 


Obese (hr) 
Control (hr) 


61+ 6 
63 + 5 


3+ 4* 


<0.01. 


7+3 
10 + 2** 
Asterisks denote the order of statistical significance of differences between obese and controls: 


3.6244 
3.342 


444 
*p < 0.02, **p 


obese group the range was 1405 to 3114 
calories and in the control group from 1688 to 
4171 calories. No consistent increase or de- 
crease of mean daily caloric intake was seen 
with increase of mean age from Sophomore 
through Senior class. Eighty per cent of the 
caloric intakes of the obese and 40 to 50 per cent 
of those of the nonobese in each age group were 
below the Recommended Dietary Allowances 
of the Food and Nutrition Board of the Na- 
tional Research Council.” 

A lower mean protein intake accompanied 
the lower caloric intake of the obese group as 
compared with that of the control group. The 
range of daily protein intakes was wide for both 
the obese girls (46 to 107 grams) and the con- 
trol girls (68 to 150 grams). There was no sig- 
nificant difference between the obese and con- 
trol groups in percentage of total calories de- 


Activity Information 
Both the obese girls and their controls might 


and 85 per cent of their time, respectively, was 
spent in a combination of sleeping, lying still, or ) 
sitting. Similar amounts of time were spent 
by the two groups in such activities as baby 
sitting, playing the piano, driving a car, and 
“‘housework”’ (Table II). ‘‘Active sports and | 
other strenous activities’? accounted for the/ 
greatest difference in level of activity and was 
significantly less in the obese group than it 
their controls. Of the few obese girls who were! 
very active, most were quite proficient in their 
favorite activity. This was particularly true 
of skating and swimming. 
The obese girls had significantly lower activ- 
ity indices than the control girls (Table III)} 
In only six cases was the activity index of the 


be considered ‘“‘sedentary,’’ since 90 per cent | 


An almost equal number in each group ) 
No particular tendency | 


\ 


work 
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obese girl equal to or greater than that of her 
control. 

No consistent difference in attitudes of par- 
ents toward strenuous physical activity for their 
daughters was observed between the obese and 


TABLE III 


Average Daily Activity Index of Obese Girls and of 
Control Girls, by Class and by Age 


Daily activity index 
“per >120 120-100 <100 “index” 

28 2 
Controls 28 13 10 
control groups, as previously reported by 
Bruch.*! Several of the girls in both groups 
volunteered the information that participation 
in competitive outdoor activities had been re- 
stricted by their parents since childhood. 
Written permission from parents and family 
physicians for the girls to be excused from 
“gyvm’’ frequently accompanied medical rec- 
ords. 


DISCUSSION 


Evaluation of Methods of Caloric Intake 


Assessment of the caloric intake of individu- 
als is notoriously difficult. The difficulties are 
magnified when dealing with obese subjects, 
many of whom have either been on a diet or 
received dietary advice of one sort or another. 
Advertising and medical literature written for 
public consumption have increased calorie 
consciousness. Weighed food intakes, one-, 
and seven-day food records tend to underesti- 
mate the usual food intake.** In studies with 
obese women’*:** it was demonstrated that the 
research dietary history method yielded individ- 
ual caloric intakes averaging 600 to 900 calo- 
ries per day higher than other methods tested. 
The Burke Research Dietary History Method 
was selected for use in this study because to test 
the importance of activity in relation to energy 
balance in obesity, it is essential not to bias re- 
sults by minimizing an increased ealoric in- 
take. 

Reliable estimates of caloric intakes of chil- 
dren and adolescents are also difficult to ob- 
tain.*4 In the adolescent, variability of both 
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food intake and physical activity is great. In- 
terviews with obese adolescents require special 
care if the dietary histories are to be reliable. 
When one is dealing with a situation where the 
difficulties stemming from obesity and from 
the age of the subjects are combined, particu- 
lar caution is required in the interpretation of 
the data. 


Evaluation of Activity Records 


Recounting activity schedules was a new 
experience for most of the girls. A wide range 
of individual physical activities was observed 
in each group of girls. It is recognized that the 
system of ‘‘activity indices’ devised and used 
in this study is not a quantitative tool in the 
proper sense of the term. It does not pretend 
to give an accurate quantitative assessment of 
the calories expended for each hour by each 
girl, obese or nonobese. Quantitatively accu- 
rate data could only be obtained from prolonged 
direct or indirect calorimetric studies which are 
impractical to conduct under normal conditions 
of living.* It seems, therefore, that the next 
best type of obtainable data, which can be col- 
lected without interfering with the usual rou- 
tine, is the semiquantitative type of data col- 
lected in this study which represents a relative 
assessment of caloric expenditure of each girl’s 
activity. The figures obtained by summation 
of these indices, although they cannot be 
translated into actual numbers of calories, can 
at least be expressed in ordinal fashion. 


Significance of Results 


As regards anthropometric findings, the 
earlier deceleration in height and a tendency 
toward earlier menarche found in this sample 
of obese girls suggest accelerated development 


and earlier maturation. ‘‘Obesity,’’ at least as 
represented by Grid Channels A, and As, may 
have been in part simply an exaggeration of 
the stockiness, tendency to accumulate subcu- 
taneous fat, and general feminine configura- 
tion which have been found to be associated 
with earlier maturation.**.*7.%.39 Keys and 
Brozek” have emphasized how precarious a 
definition of obesity from height-weight data 
can be, especially for individuals who do not 
differ too markedly from the ‘“‘ideal.’’ How- 
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ever, these girls are in the ordinary sense of 
the term “overweight’’ and the subjects in the 
higher Grid channels probably have an increas- 
ing fat content as compared to those in the mid- 
dle channels and are, therefore, in the proper 
sense of the term “‘obese.”’ ; 

Perhaps the most striking impression is that 
these suburban high school girls are not physi- 
cally active. Even the schedules of the nono- 
bese group show little time devoted to house- 
hold chores, little participation in active sports, 
and, at least during the school term, a mini- 
mum amount of time devoted to walking or 
other physical activity. Available facilities 
for sports are little used. However, even when 
the generally low level of activity is considered, 
the method of analysis used in this study still 
allows for the semiquantitative demonstration 
of clear-cut differences between the nonobese 
and obese groups. 


Generally the obese girls spent less time in | 


activities except those involving lying down or 
sitting than their controls. This was particu- 
larly true of strenuous exercises and sports. 
For example, 75 per cent of the obese girls and 
90 per cent of their controls participated in 
ballroom dancing, but the control girls spent 
twice as much time dancing as the obese girls. 
Of the 28 control girls, two were cheer leaders 
and four were ballet or acrobatic dancers. 
None of the obese girls entered into these ac- 
tivities. In the competitive sports, an equal 
proportion of the girls in each group partici- 
pated (60 per cent) but, again, among the par- 
ticipants, the nonobese girls averaged twice as 
much time for this type of activity as the obese. 
Twice as many of the nonobese girls bowled. 
Again, among bowlers, the control girls spent 
twice as much time as the obese players. 

It appears that when the factors leading to\ 
obesity are studied, caloric intake and output 
due to activity must be considered simultane-’ 
ously. When this is done, even though prob- 
able sources of error inherent in the interview 
method and in the type of activity analysis se- 
lected are recognized, it seems legitimate to con- 
clude that in this sample of obese girls, inactiv- 
ity is of greater importance than excessive food 
intake in the development of obesity. The dif- 
ference in activity indices must symbolize a 
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greater caloric output than the recorded dif- 
ference in caloric intakes. The importance of 


exercise as a weight control factor in this popu-/ 
lation of high school girls is further demon 
strated by the fact that a large proportion of th 
girls, both obese and nonobese, attended sum 
mer camps each year and almost without ex} 
ception reported loss of weight under the sys-| 


tem of enforced strenuous activity, in spite of 
simultaneous increased food intakes. 

Although it is apparent that the obese group 
was not homogeneous with respect to the type 
of energy balance by which they achieved 
obesity, the largest number was characterized 
by “inactivity’’ rather than by “overeating.” 
This exemplifies the proposition that, in study- 
ing obese patients, the whole mode of life 
rather than just one aspect, caloric intake, has 
to be taken into consideration.. To say that 
obesity results from a positive energy balance 
is a tautology. To ascribe this positive energy 
balance to ‘‘overeating’’ and dismiss it from 
further analysis causes one to miss an essential 
characteristic of the etiology. 


SUMMARY 


Two groups of high school girls, 28 obese sub- 
jects and 28 nonobese individuals of similar 
height, age, and grade, were compared in re- 
gard to physical maturation, food intake, and 
activity. 

The groups were found to differ in matura- 
tion, obese girls showing advanced develop- 
ment, i.e., earlier deceleration of growth in 
height and earlier menarche. 

Activities were represented by a system of 
indices devised for this study. Both groups 
were found to be relatively inactive, but the 
obese girls were significantly more so. 

When caloric intakes and activity indices 
were compared for each group to determine the 
salient energy factors in the development and 
maintenance of obesity, it appeared that on a 
statistical basis, inactivity was much more im- 
portant than “‘overeating.’’ In fact, the ca- 
loric intake of the obese group was significantly 
lower than that of the nonobese group, with 
the relatively greater energy balance being con- 
sequently supplied by inactivity. 
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Magic and Mechanism in Medicine 


“The time may come when a patient can go through a diagnostic factory where 
the quantity of various difficulties is titrated mechanically. An answer comes out on 
ticker tape. This is then run through a vast therapeutical machine which throws 
just the proper proportion of every needed ingredient into the Mixmaster. This 
turns out pel’<ts in a neat packet to be grasped by the hopeful but anonymous 
patient. He then will follow the printed guide, read eagerly like the fortune which 
emerges from the drugstore scales. Till this millennium comes we must keep up 
standards. The omens which indicate the direction of therapy today, a reversion 
to a quasitherapeutical horoscopy, point to a reversion to the polypharmacy which 
condoned combinations of puppy dog fat, powdered unicorn’s horns, dried mosquito 
wings, and spider webs, obtained from a graveyard in the dark of the moon, and 
brewed by witches as panacea for real and imagined ills of every kind.” 

—William B. Bean. A. M. A. Arch. Int. Med. 96: 141, 1955. 


Technologic Terms 


“We should demand that technologic words never be used in scientific papers 
if familiar words can be used instead. To give an example, I showed my colleague, 
the Professor of Anatomy, the following passage: ‘hypokalaemic hypochloraemic 
alkalosis was present.’ He had no idea what it meant. Had the statement read: 
‘plasma potassium and chloride were diminished, CO, increased,’ he would have 
understood. Here the simpler phrase is seven letters more. But editors are not 
always so particular in curbing verbosity. Moreover, another example from a 
recent paper by a very able and highly cultured author, ‘bilateral nephrectomy was 
performed,’ is not only less easy for a non-biologic scientist to understand than ‘both 
kidneys were removed,’ but is also 11 letters longer.... When we use a technologic 
term there is a strong tendency for the idea to become isolated and inaccessible to 
those periodic spring cleanings to which we subject our more ordinary mental furni- 
ture. Thus, by using a technologic term we often assume an entity where in fact 
none exists; the next process is to invent it. Thus, by using a technologic term, we 
may create an artefact.” 

—G. W. Pickering. Ann. Int. Med. 43: 926, 1955. 


Metabolism in Surgical Patients 


I. NITROGEN METABOLISM 
IN TOTALLY GASTRECTOMIZED PATIENTS 


By Morton K. SCHWARTZ, PH.D.* OSCAR BODANSKY, M.D.,t AND HENRY T. RANDALL, M.D.{ 


everal investigators have studied nitrogen 
metabolism in patients who have had a 
total gastrectomy.'~’ However, the data with 
respect to the relationship between nitrogen 
intake and fecal or total nitrogen excretion are 
inadequate. It therefore seemed of value to 
study these aspects in a group of totally 
gastrectomized patients who had recovered 
from their operative trauma and who were 
under observation because of their poor 
nutritional status. The present paper in this 
series submits data on the fecal and urinary 
excretion of nitrogen in seven patients who were 
on a controlled intake during the study. 
Subsequent reports will deal with the metabo- 
lism of fat and minerals in these and other 
totally gastrectomized individuals and the 
effects of dietary agents and procedures on 
absorption after total gastrectomy. 


METHODS AND MATERIAL 


Seven patients who had undergone total 
gastrectomies from four months to five years 
previously were studied in a metabolic ward. 
The diagnoses made on these seven patients 
are shown in Table I. All were free of recurrent 
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disease as far as could be determined at the 
time of study. One patient, B. S., developed 
symptoms at six months and died of metas- 
tases to the liver one year following the study. 
All the others are apparently free of recurrences 
up to two years after study. 

All food items were carefully prepared in a 
metabolic diet kitchen. Identical diets were 
homogenized, and aliquots of these were 
analyzed in triplicate. At the beginning of the 
study an attempt was made to use the high 
and moderate fat diets proposed:by Wollaeger 
and his associates** in their study of fat and 
nitrogen absorption in normal persons and 
patients who had undergone partial gastrec- 
tomy. However, it was soon found that many 
of the totally gastrectomized patients could 
not comfortably tolerate these large quantities 
of fat. The diets appeared to be calorically 
adequate for persons who were in a metabolic 
ward and whose daily activity was at a mini- 
mum (Table I). These caloric intakes are 
higher than those reported necessary to prevent 
negative nitrogen balances in normal persons." 

Three-day metabolic balance periods were 
used in this study; fecal collections were 
divided by carmine markers given at the 
beginning and end of such a period.'!' An 
adjustment period of a similar or longer period 
on the same diet preceded each metabolic 
period that was subjected to analysis. All 
excreta were kept in an icebox until the end of 
the collection period. The completeness of 
each day’s urine, which was collected under 
toluene, was checked by a creatinine determi- 
nation,'!® and then pooled in a three-day col- 
lection. The three-day collection of stools was 
homogenized in distilled water, and aliquots 
of the final volume were used for the analyses. 
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All analyses were performed in duplicate or 
triplicate. The nitrogen was determined by 
digestion with selenium-sulfuric acid-hydrogen 
peroxide and micro-Kjeldahl distillation.’ 
In order to compare our data with those for 
normal persons it was necessary to review the 
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variability. For this reason it was decided to 
plot the total excretion in milligrams per 
kilogram of body weight against the intake 
expressed in similar units. The slope of any 
regression equation therefore represents the 
fraction excreted per unit of intake, and one 


TABLE I 
Fecal and Urinary Excretion of Nitrogen in Totally Gastrectomized Persons 


Months 
between 
operation 


Patient and study 


Pathology Age 


Nitrogen* 


Weight 
Urine Stool 


of Patient 


Caloric” 
Intake 


Intake 


yr 
4 Lymphosarcoma 47 
Benign ulcer 
Leiomyosarcoma 
Cancer 
Cancer 


Cancer 
Benign ulcer 


cal/day 
2368 
0 2368 
2368 
1695 
1695 
1810 
1810 
2515 
2984 
2233 
2292 
2777 
3174 
2486 
2486 


kg g/day 
58.5 15.5 
15.5 
15.5 
10.2 
10.2 
8.0 
8.0 
19.1 
11.2 
12.6 
14.9 
21.6 
12.5 
24.6 
24.6 


g/day g/day 
12.9 2.3 
12.3 
12.3 


w 


bo 


* Each figure represents the daily average of a three-day metabolic period. 


+t Developed symptoms six months after study and died one year after study of hepatic metastases. 


data in the literature and evaluate them 
statistically in the same manner as the present 
data. The methods for obtaining regression 
equations, evaluating the significance of the 
correlation coefficients, comparing the re- 
gression coefficients of different equations and 
determining the standard error of estimated 
points on the lines representing the regression 
equations are those used in ordinary statistical 
work and may be found in the texts of 
Snedecor! and Johnson." 


RESULTS 


Several investigators who have concerned 
themselves with protein utilization in man 
have expressed the nitrogen balance or protein 
intake as grams," grams per kilogram,” grams 
per square meter,’® or milligrams per basal 
calorie.'* It may be realized that the balance 
represents the difference between the intake 
and the total excretion and therefore is subject 
to the same absolute difference or variability 
as these terms and to a greater percentage 


minus this fraction represents the utilization. 
The data of Table I have been treated to give 
the regression line Y = 89 + 0.62X, (r = 
0.91; P < 0.01), where Y represents the total 
excretion and X the intake, both expressed as 
milligrams per kilogram of body weight per 
day (Fig. 1). Although many data concerning 
this relationship exist in normal persons, a 
true control group for patients of the type 
considered here would be normal persons who 
had been starved and were being repleted. 
Such a group exists in the data of von Hoesslin” 
and of Beattie, Herbert, and Eell.*!_ We shall 
later consider the comparison of our group with 
their data. 

It is generally stated that there is no relation- 
ship in normal persons between nitrogen intake 
and the fecal excretion of nitrogen.??-** The 
following regression line was obtained from 
the data in Table I, Y = 1.44 + 0.066X; 
(r = 0.69; P < 0.01), where Y is the fecal 
nitrogen in grams per day and X is the intake 
expressed in the same way (Fig. 2). This 


1. NF. 
2. B.M. 6.8 2. 
6.5 2. 
3. B.S4 8.0 2. 
7.4 
4, 1 14.6 2. 
12.1 1. 
5. J.M. 10.9 2. 
6. F.Z. 60 58 12.5 1. 3 
12.0 3. 
19.5 3 
16.5 3 
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relationship is significant, and we shall examine 
in our discussion how this relationship differs 
from that in normal persons. 

The relationship between fecal nitrogen and 
nitrogen intake is shown in another manner 
in Figure 3. Forsyth and associates* have 


300r 


TOTAL GASTRECTOMY 
¥#89+0 62x 
r= 0.91 


200 


NITROGEN EXGRETION-mg /kg /DAY 


) 100 200 300 400 
NITROGEN INTAKE- mg./kg./DAY 

Fig. 1. Relationship between nitrogen intake and 
nitrogen excretion in totally gastrectomized patients. 
This relationship for normal persons is not represented 
on the graph because the two sets of normal data from 
the literature which were treated in a similar manner 
gave widely divergent equations (see Table II). 


recently shown that there is a significant 
relationship between the intake of nitrogen 
and fecal excretion in normal persons. This 


Y= 1.44+066X 
8 


FECAL NITROGEN-gm PER DAY 


° 
° ° NORMAL 
¥#0.5+0.067X 
r=0.66 
i i iL iL iL 
8 16 24 32 


DIETARY NITROGEN INTAKE-gm.PER DAY 


Fig. 2. Relationship between nitrogen intake and 
fecal nitrogen in normal persons and totally gastrec- 
tomized patients. The relationship for the normals is 
that of Forsyth et al.% 


relationship, Y = 0.5 + 0.067X; (r = 0.66; 
P < 0.01) is shown in Figure 2. The values for 
the fecal nitrogen as per cent of the intake at 
various nitrogen intakes were calculated from 
the regression lines shown in this Figure 2. 
The sets of co-ordinate values for normal 
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persons were plotted and the curve at the left- 
hand side of Figure 3 was obtained. A similar 
curve was drawn for the totally gastrectomized 
patients and is shown in the right-hand side of 
Figure 3. The lowest and highest percentage 
of nitrogen excreted in the group of totally 


NORMAL TOTAL GASTRECTOMY 
= 
2 40r 
uw 
ro) 
x 
2 
= 
2 
0 10 20 30 0) 10 20 30 


NITROGEN INTAKE-mg./kg./ DAY 


Fig. 3. Fecal nitrogen in normal and totally gas- 
trectomized patients expressed as per cent of the nitro- 
genintake. Solid column: Lowest percentage of nitro- 
gen excreted in the group of totally gastrectomized 
patients. Stippled column: Highest percentage of ni- 
trogen excreted in the group of totally gastrectomized 
patients. 


gastrectomized patients are indicated in the 
same figure. 


DISCUSSION 


The central point of interest in initiating the 
present study was to determine whether the 
overall metabolism of nitrogen in. totally 
gastrectomized humans differed significantly 
from the metabolism of nitrogen in normal 
persons. Table II summarizes the regression 
equations comparing nitrogen intake and total 
nitrogen excretion in the present study and 
those of normal persons calculated from 
available data in the literature. It may be 
seen that the regression coefficient in our series 
differs significantly from the normal post- 
World War I series of von Hoesslin,”® but not 
from the regression coefficient of the equation 
obtained by Beattie, Herbert, and Bell?! on 
post-World War II men. We have no explan- 
ation for the inconsistency between these two 
groups of normal data. 

The overall nitrogen metabolism of the 
patients in the present study was also compared 
in another way with that of normal persons. 
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The point at which the excretion was equal to 
the intake, or, in other words, the point of zero 
balance, was 112 mg per kilogram per day in 
each of the two normal groups.” *! It is of 
interest that this point is essentially the same 
as that given by Sherman” in his analysis of 


then available in the literature. Of 46 meta- 
bolic blocks, 27 contained information on fecal 


nitrogen intake and excretion. Twenty-four 


of these metabolic blocks also had suitable 
data on fat excretion and hence were con- 
sidered for statistical treatment. These data 


TABLE II 


Comparison of Nitrogen Intake-Excretion Data between Totally Gastrectomized Patients of Present Study 
and Normal Persons 


Comparison of 
regression 
coefficient in 
present study 
with those in 
normals 
(t values) 


Calculated range of excretion at 
point of zero balance in normals 
From equation 
Excretion at of patients 


zero balance 


Correlation 


From equation 
coefficient (r)* : 


Data for normals 


Regression equation 


in present study 


mg/kg/day 
Present study Y = 89 + 0.62X 
von Hoesslin?° VY =77+0.31X 
Beattie?! Y = 27 + 0.76X 


0.91 
0.96 
0.90 


* All correlation coefficients were significant at less than the 0.01 level. 


{ Statistically significant. 


the literature on normal men and women in a 
good nutritional state. At X = 112 mg per 
kilogram per day in von Hoesslin’s” regression 
equation, Y = 77 + 0.31X, where X is the 
intake and Y the total excretion, both expressed 
as milligrams per kilogram per day, a region of 
two standard deviations about the estimated 
point gives a range of 93 to 131 mg per kilo- 
gram per day in the Y value. Similar statistical 
treatment of the equation of Beattie, Herbert, 
and Eell*! yields a range of 92 to 132 mg per 
kilogram per day. In contrast, it was found 
that in the equation Y = 89 + 0.62X obtained 
on the totally gastrectomized patients, the 
range in Y values at X = 112 mg per kilogram 
per day was 131 to 187 mg per kilogram per 
day. In other words, the nitrogen intake which 
is adequate for equilibrium in normal persons 
is insufficient for nitrogen equilibrium in totally 
gastrectomized patients and yields a significant 
negative balance. 

It will be recalled that in the present study 
we obtained a significant correlation, Y = 1.44 
+ 0.066X, oetween X, the dietary nitrogen 
intake, and Y, the fecal nitrogen, both ex- 
pressed as grams per day (Fig. 2). It was of 
interest to see to what extent previous data in 
the literature agreed with this formulation. 
In 1952 Everson’ collected the data on meta- 
bolic studies in totally gastrectomized persons 


mg/kg/day mg/kg/day mg/kg/day 


93-131 
92-132 


131-1877 


3.5T 
3 131-187+ 


1 


yielded a regression line, Y = — 0.61 + 0.3 13X; 
(r = 0.52; P < 0.01), between X, the dietary 
nitrogen intake, and Y, the fecal nitrogen. It 
may be seen that our data, as well as our 
recalculation of Everson’s* data, do not 
support the rather generally held belief that 
there is no significant relationship between 
intake of nitrogen and fecal nitrogen 
excretion.”?—* Moreover, it is of interest that 
a recent study of Forsyth and associates®* in 
men with normal gastrointestinal function on 
diets ranging from 5 to 47 g nitrogen intake 
also revealed a definite relationship Y = 0.5 
+ 0.067X; (r = 0.66; P< 0.01). Itis apparent 
that the regression coefficient, 0.066 in our 
study on gastrectomized patients and 0.067 in 
Forsyth’s study on normal persons would not 
yield any statistically significant difference. 
The regression coefficient, 0.313, in Everson’s 
study appears much greater than either of the 
two just mentioned, but statistical treatment 
showed that, because of the greater variability 
in Everson’s’ collected data, the difference was 
not significant. Accordingly, there is no 
statistically significant difference in the ratio 
of fecal nitrogen to dietary nitrogen intake 
between totally gastrectomized patients and 
control subjects such as those represented by 
Forsyth’s*® patients. However, as may be 
seen from Figure 2, at any given dietary intake 
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the fecal nitrogen excretion appeared to be 
greater in the totally gastrectomized patients 
of our study than in controls, and was demon- 
strated to be significantly higher at zero nitro- 
gen intake. 

The present work has concerned itself with 
the end-state of the metabolism of nitrogen 
rather than with the kinetics at which this 
state is attained. In other words, equations 
have been developed relating various levels of 
intake to the excretions at these intakes over 
a metabolic period of stated duration. We 
have seen that in the totally gastrectomized 
patient the steady state of nitrogen metab- 
olism, namely, the point of zero balance, is 
set at a significantly higher nitrogen intake. 
The rates at which these end-states of metab- 
olism are reached have naturally mot been 
considered in this paper, but such studies, 
involving isotopic methods, have been per- 
formed on the normal human by a number of 
investigators, particularly by Rittenberg and 
associates** ** with respect to protein synthesis. 
It would be of interest to conduct similar 
studies in totally gastrectomized patients and 
controls in a comparable state of nutrition. 


SUMMARY 


Seven patients who had had total gastrecto- 
mies were studied for 15 three-day metabolic 
periods from four months to five years follow- 
ing operation. Fecal and urinary excretion of 
nitrogen were determined in each metabolic 
period. 

Fecal nitrogen was significantly related to 
nitrogen intake in the seven patients. The 
amount of dietary nitrogen necessary to 
prevent negative nitrogen balances was sig- 
nificantly greater in the gastrectomized in- 
dividuals than in normal persons. 
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LTHOUGH a number of investigators have 
A noted that steatorrhea is frequently 
found in totally gastrectomized humans,'—!! 
no statistically significant general relationship 
between the fat intake and fat excretion in 
these patients has been elucidated. There are 
several reports that the fecal excretion of 
calcium is excessive in idiopathic steatorrhea 
and sprue and that these excessive losses may 
be related to fecal fat.!2-"* For this reason, 
and because data concerning mineral metab- 
olism in totally gastrectomized individuals 
do not appear to be present in the literature, 
it seemed of value to study these aspects in 
patients who had steatorrhea following total 
gastrectomy. 

In a previous paper” data were submitted 
concerning nitrogen metabolism in a group of 
seven totally gastrectomized individuals who 
were under observation because of their poor 
nutritional status. This paper presents data 
on the fecal excretion of fat and the fecal and 
urinary excretion of sodium, potassium, cal- 
cium, phosphorus, and magnesium in the same 
group of patients. In addition, data will be 
submitted in an eighth totally gastrectomized 
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Metabolism in Surgical Patients 


FAT AND MINERAL METABOLISM 
IN TOTALLY GASTRECTOMIZED PATIENTS 


By Morton K. SCHWARTZ, PH.D.,* OSCAR BODANSKY, M.D.,f AND HENRY T. RANDALL, M.D. 


patient without steatorrhea (L. C.) and on the 
relationship between calcium and dietary fat 
in a ninth patient (I. R.) with steatorrhea. 


METHODS AND MATERIAL 


The patients in this study (except I. R. and 
L. C.), the metabolic regimens, dietary pro- 
cedures, and statistical methods used have 
been described in the preceding paper.” 
Patient I. R. had had a total gastrectomy with 
an esphagojejuno-duodenostomy for gastric 
carcinoma three months before study, and 
L. C. had had a total gastrectomy for cancer 
15 months before. Both were free of evident 
recurrent disease at the time of the studies. 

Fat was determined by the method of 
Saxon.'* For the determination of the mineral 
content of stool or diet, suitable aliquots were 
dried in silica beakers, ashed in an electric 
muffle at 500-550° C. and then dissolved in 
dilute hydrochloric acid. The following 
methods were then employed on appropriate 
dilutions of this solution: for calcium, that of 
Clark and Collip'® on an aliquot adjusted to 
pH 5.4; for phosphorus, the method of Fiske 
and SubbaRow”; for magnesium, that of 
Heagy”!; for sodium and potassium, flame 
photometry.”* Urinary calcium was deter- 
mined by the Clark and Collip'® method on 
an aliquot of urine digested with concentrated 
nitric acid and then adjusted to pH 5.4. The 
other determinations on urine were done on 
suitable dilutions of the urine itself by the 
above methods. 


RESULTS 
Fecal Fat 


Table I presents the data for the daily fecal 
fat during 15 three-day metabolic periods in 


| 
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the totally gastrectomized patients, exclusive 
of L. C. and I. R. It may be seen that these 
patients excreted from 14 to 33 per cent of the 
intake of fat. These values are significantly 
higher than the mean value, 4.0 per cent 
(S. D. = 1.4), calculated from the data of 


TABLE I 
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Wollaeger and his associates**** in a group of 
17 normal individuals on various levels of fat 
intake. Treatment of these data gave the 
regression line Y = 1.55 + 0.20X, between X, 
the fat intake, and Y, the fecal fat, both 
expressed in grams (Fig. 1). The correlation 


Fecal Excretion of Fat in Totally Gastrectomized Patients 


Months 


Fat* 


operation Weight Fat 
Patient and study Gastric pathology Age of pt. Intake Stool % of intake 
kg g/day g/day 

1. N.F. 4 Lymphosarcoma 47 58.5 84.8 28.6 32.5 
84.8 27.8 32.8 

84.8 20.5 24.2 

2. B.M. 24 Benign ulcer 39 44.4 72.3 10.2 14.1 
72.3 10.0 13.8 

3. B.S.t 20 Leiomyosarcoma 50 57.0 62.9 11.4 18.1 
62.9 18.2 29.0 

4. J.R 17 Cancer 68 57.0 97.6 16.0 16.4 
172.9 33.2 18.8 

5. J. M. 48 Cancer 63 51.0 90.8 19.6 21.8 
6. F.Z 60 Cancer 58 64.0 92.8 12.8 13.8 
(a 12 Benign ulcer 35 65.0 98.9 23.3 23 .6 
143.1 31.1 21.7 

64.5 12.3 19.1 

64.5 12.2 19.0 


* Each figure represents the daily average of a three-day metabolic period. 
+ Developed symptoms six months after study and died one year after study of hepatic metastases. 
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Fig. 1. Relationship between fat intake and fecal 


fat in normal persons and in totally gastrectomized 
patients. The open circles represent metabolic periods 
in the patients who demonstrated a steatorrhea. The 
closed circles represent the metabolic blocks of patient 
L. C. The general relationship for the normal persons 
has been calculated from values in the literature.%-% 
See text. 


coefficient, r = 0.73, was highly significant 
(P<0.01). Wollaeger and his associates”* have 
shown a relationship between fat intake and 
fat excretion in the data of Atwater and 
Benedict,*-*8 Benedict and Milner,?® and 
Wait.” In order to obtain the statistical 
significance of this relationship, we recalculated 
these data and obtained the regression line, 
Y = 3.0 + 0.020X, (r = 0.48) between Y, the 
fecal fat, and X, the dietary fat intake (Fig. 1). 
The values for the fecal fat as per cent of the 
intake were calculated from the two regression 
lines at various fat intakes. The sets of 
co-ordinate values for normal persons were 
plotted and the curve at the left-hand side of 
Figure 2 was obtained. A similar curve was 
drawn for the totally gastrectomized patients 
and is shown in the right-hand side of Figure 2. 
The lowest and highest percentage of fat 
excreted in the group of totally gastrectomized 
patients who had steatorrhea are also shown. 
There was no apparent metabolic difference 
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between the two patients with benign ulcers 
and the patients with cancer. 

Patient L. C. did not have steatorrhea. 
Indeed, the fecal fat at two levels of fat intake, 
97.5 and 189.1 g per day, was on the regression 
line for normal persons. It is of interest that 
this patient did not have a clinical history of 
dumping symptoms.*! Since L. C. did not 
have steatorrhea, the data on the metabolism 
of his other components (calcium, phosphorus, 
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Fig. 2. Fecal fat in normal and totally gastrec- 
tomized patients expressed as per cent of the fat intake. 
Solid column: Lowest percentage of fat excreted in the 
group of totally gastrectomized patients (excluding L. C. 
andI.R.). Stippled column: Highest percentage of fat 
excreted in the group of totally gastrectomized pa- 
tients. 
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magnesium, sodium, and potassium) were 
excluded from the formulation of the relation- 
ship between intake and excretion for the seven 
patients listed in Table I. 


Mineral Components 


Table II shows the fecal and urinary ex- 
cretion of calcium, phosphorus, potassium, 
sodium, and magnesium during a total of 15 
three-day metabolic periods in the totally 
gastrectomized patients, exclusive of L. C. and 
I. R. The data were treated to yield the 
following regression equations between total 
excretion and intake of the various mineral 
components. In all cases X represents the 
intake and Y total excretion, both expressed 
as milligrams per kilogram per day. 


Calcium, Y = 3.5 + 0.87X; (r = 0.92; 
P < 0.01) (Fig. 3) 

Phosphorus, Y = 5.8 + 0.77X; (r = 0.91; 
P < 0.01) (Fig. 4) 

Magnesium, Y = 0.6 + 0.77X; (r = 0.78; 
P < 0.01) (Fig. 5) 

Potassium, Y = 18.0 + 0.58X, (r = 0.74; 
P < 0.01) (Fig. 6) 

Sodium, Y = 13.8 + 0.56X; (r = 0:60; 


P < 0.02) (Fig. 7) 
The extent to which these relationships 
resemble relationships for normal persons will 
be considered later. 


TABLE II 


Fecal and Urinary Excretion of Calcium, Phosphorus, Magnesium, Potassium and Sodium in Totally 
Gastrectomized Patients 


Calcium* 


Patient Intake Urine Stool Intake Urine Stool Intake Urine Stool Intake Urine Stool Intake Urine Stool 

mg mg mg mg mg mg mg mg mg mg me mg mg mg mg 

2 eS. 576 223 427 1195 900 329 214 85 97 2970 1409 1015 1770 1196 460 
576 220 585 1195 915 400 214 96 95 2970 1250 665 1770 13880 622 

576 210 443 1195 999 292 214 94 88 2970 1210 1095 1770 1449 391 

. 2. B.M 900 108 784 1250 440 577 199 70 88% 3080 1170 988 2025 1105 598 
n 900 108 719 1250 6138 552 199 80 96 3080 1600 742 2025 1450 460 
if 3. B.S 484 51 415 797 617 328 120 63 61 1796 1485 507 1219 920 161 
e 484 45 613 797 629 354 120 59 55 1796 1868 507 1219 782 115 
if 4. 5. %. 1794 216 1220 2006 1209 539 289 167 94 4920 2304 1095 2610 1955 46 
1000 140 1118 1302 1010 490 193 118 90 2890 1250 1760 1658 622 483 
‘a 5. J.M 596 28 664 983 342 462 158 67 127 2420 1680 1055 1910 1195 138 
tS 6. F. Z. 972 132 7380 1460 1180 500 250 143 182 4260 2890 742 2285 2580 115 
2. a oe ee 2380 263 2147 2381 1172 1045 386 148 202 5740 3940 860 2630 2580 161 
at 1092 283 1110 1821 1242 254 215 77 82 3050 1875 694 1862 1080 115 
d 1474 245 1250 2050 1277 914 275 88 107 4060 2540 625 2650 1862 207 
‘ 1474 308 1680 2050 840 1249 275 116 172 4060 2775 888 2650 2920 295 


* Each figure represents the daily average of a three-day metabolic period. 
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Fig. 3. Relationship between calcium intake and 
calcium excretion in normal persons and in totally gas- 
trectomized patients. The open circles represent 
metabolic periods in the patients who demonstrated a 
steatorrhea. For purposes of clarity on the graph this 
relationship for only one set of the normal data treated 
in a similar manner is shown“! (see Table V, Section a). 
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Fig. 4. Relationship between phosphorus intake and 
phosphorus excretion in normal persons and in totally 
gastrectomized patients. The open circles represent 
metabolic periods in the patients who demonstrated a 
steatorrhea. The general relationship for the normal 
persons has been calculated from values in the litera- 
ture. 33 34,45 


Partition of Ions Between Urine and Stool 


Several reports in the literature!*—" indicate 
that a smaller proportion of the total excreted 
calcium is found in the urine in patients with 
idiopathic steatorrhea or sprue than in normal 
persons. Table III shows a comparison 
between a group of normal individuals and 
the gastrectomized patients in the present 
study group with respect to the fraction of the 
excreted component that was found in the 
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Fig. 5. Relationship between magnesium intake and 
magnesium excretion in totally gastrectomized pa- 
tients. The open circles represent metabolic periods in 
the patients who demonstrated a steatorrhea. This re- 
lationship for normal persons is not represented on the 
graph because the normal data in the literature which 
could be treated in a similar manner“*~“ made use of 
magnesium intakes which were greatly different from 
those used in the present study. 
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Fig. 6. Relationship between potassium intake and 
potassium excretion in normal persons and totally 
gastrectomized patients. The open circles represent 
metabolic periods in the patients who demonstrated a 
steatorrhea. The general relationship for the normal 
persons has been calculated from values in the litera- 
ture.*4 


urine. The group of normal subjects consisted 
of five adults studied for 25 to 28 weeks by 
Clark.*2 These men ranged from 22 to 49 
years of age, and hence were younger than the 
group of men in our present study. Whether 
the partition of excreted sodium and magne- 
sium between stools and urine would be 
different in an older age group cannot be 
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Fig. 7. Relationship between sodium intake and 
sodium excretion in totally gastrectomized patients. 
The open circles represent metabolic periods in the 
patients who demonstrated a steatorrhea. There do 
not appear to be comparable data for normal persons in 
the literature. 


stated, since there do not appear to be any such 
data in the literature. However, the fractions 
of urinary calcium, phosphorus, and potassium 
that were excreted in the urine in Clark’s* 
group are essentially the same as those ob- 
tained by Ackermann and Toro,** who studied 
calcium and phosphorus excretion, and by 
Bogdonoff and his associates,*4 who studied 
potassium excretion in older individuals. . In 
view of these considerations, and of other 
factors that may control partition of the 
excretions of mineral ions between the urine 
and feces, it was decided that statistical com- 
parison was not advisable. It may be noted 
that the fractions of urinary sodium and 
potassium in the group of gastrectomized 
patients were lower than in Clark’s*® group of 
normal individuals. 


Relationship between Dietary Fat and Fecal 
Calcium 


Table III indicates clearly that, on the 
average, the fecal excretion of calcium was the 
same in the gastrectomized patients as in the 
normal and implies, therefore, that this type 
of steatorrhea did not influence the fecal 
excretion of calcium. However, since the 
studies which yielded these data were designed 
for another purpose, and since the calcium and 
other mineral and caloric intakes generally 
varied in the same direction, it was decided to 
explore this relationship in another manner. 
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TABLE III 


Percentage of Excreted Mineral Component in 
Urine of Normal and Gastrectomized Men 


Normal?? Gastrectomized patients 
Standard Standard 
Mineral Mean deviation Mean deviation 
Calcium 12 2.9 14 8.1 
Phosphorus 57 2.1 61 11.9 
Magnesium 30 2.8 47 7.9 
Potassium 78 5.9 67 10.0 
Sodium 95 3.5 


In the totally gastrectomized patient, I. R., 
the dietary fat was varied to see what effect 
this would have on calcium absorption, but the 
mineral and caloric intake was kept at the 
same level. The butter in the diet was reduced 
and the lost calories were replaced by carbo- 
hydrate. On an intake of 89.6 g of fat and 
296 mg of calcium per day, the fecal fat was 
12.7 g. and the fecal calcium 385 mg. The 
dietary fat was then reduced to 49.6 g, but 
the calcium intake was kept at essentially the 
same level, 310 mg. Although the fecal fat 
dropped to 7.3 g, the fecal calcium remained 
essentially the same, 354 mg. This indicates 
that in this totally gastrectomized patient with 
steatorrhea the amount of dietary fat had little 
influence on fecal calcium. 


DISCUSSION 


The results on the metabolism of fat may 
first be considered. A good basis for the 
evaluation of abnormal fat metabolism exists 
in the data gathered on 10 normal men by 
Atwater and Benedict,™—** Benedict and 
Milner,”® and Wait* during the period 1899 
to 1903. Wollaeger and his associates”! 
obtained the following regression equation for 
95 metabolic periods reported by these workers, 
Y = 2.93 + 0.020X, where Y, the fecal fat, 
and X, the fat intake, are both expressed in 
grams per day. Since Wollaeger did not pre- 
sent a correlation coefficient for these data or a 
measure of the significance of the regression 
coefficient, we recalculated the regression 
equation from all the data given by Atwater 
and Benedict,~?3 Benedict and Milner,?® and 
Wait. The following expression was ob- 
tained, Y = 3.0 + 0.020X (Fig. 1). The 
correlation coefficient was 0.48 (P < 0.01). 
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The ¢ value of the regression coefficient, 
0.020, was 8.0 (P < 0.01). The mean value for 
fat excretion in these normal men was 5.0 per 
cent of the intake with a standard deviation of 
2.2 per cent. This is essentially in agreement 
with the range of normal fat excretion calcu- 


[Vol. 4, No. 1 


other words, in totally gastrectomized patients 
an average of about 20 per cent of the fat intake 
is usually excreted in the stool in addition to 
the basal excretion, i.e. the theoretical ex- 
cretion at zero intake. 

A common measure of overall metabolism 


TABLE IV 
Comparison of Fat Intake-Excretion Relationship in Normal and Totally Gastrectomized Persons 


Data Regression equation 
g/day 


Correlation 
coefficient (r) 


Comparision of 
regression 
coefficient with 
normals (¢ value) 


Theoretical fat excretion at 
zero intake and range 
g/day 


Present Study Y 1.55 + 0.20X 
(gastrectomized) 

Everson’s® collected data 
(gastrectomized) 
Data of Atwater and 

Benedict*~5, 
Benedict and 
Milner”, and 
(normals) 


7.20 + 0.22X 


Y = 3.0 + 0.02X 


0.73* 7.8 


0.57* 


0.48* 


1.55 (—7.4 to 9.5) 
7.20 (—8.1 to 22.3) 


3.0 (2.3 to 3.7) 


* All correlation coefficients were significant at less than the 0.01 level. 


lated from Wollaeger’s**—** more recent data 
(4.0 per cent, S.D. = 1.4 per cent) which are 
used as the criterion of normality in this study. 

In 1952 Everson® summarized the then avail- 
able metabolic data which had been obtained 
since 1898 in totally gastrectomized patients. 
Unfortunately, no single study cited by 
Everson is extensive enough to permit the 
elucidation of any general statistical relation- 
ship. We have treated Everson’s collected 
data statistically, using only those metabolic 
periods (36 of a total of 43) in which the fat 
excretion was greater than 8 per cent of the 
intake. The regression equation for these 36 
periods was Y = 7.2 + 0.22X, where Y is the 
fecal excretion and X is the intake of fat, both 
in grams per day. It will be recalled that the 
regression equation for the 15 metabolic periods 
in seven of eight patients in the present study 
who excreted more than 8 per cent of the 
intake was Y = 1.55 + 0.20X (Fig. 1). 

Table IV shows that the regression coeffi- 
cients in both our study and Everson’s collected 
data were of the same order of magnitude and 
were both significantly higher than the re- 
gression coefficient obtained in normal persons. 
There was no significant difference between the 
regression coefficient in our study and that 
calculated from Everson’s collected data. In 


is that point in the regression line at which the 
excretion is equal to the intake. Such a 
measure cannot be employed in fat metabolism 
because there is no distinctive urinary com- 
ponent which can be taken as the end product 
of fat metabolism. Of interest, however, is 
the basal excretion of fat, namely, the theoreti- 
cal excretion at zero intake or the value of the 
intercept on the Y axis at X = 0. It has 
been variously claimed that this fecal fat at 
zero intake of fat is a measure of the fat con- 
tent of the bacteria of the bowel,® epithelial 
debris,*® or secretion of fat into the intestine.* 
Table IV shows that there is no evidence at 
present for concluding that the amount of 
basal fat excretion is different in totally 
gastrectomized humans from that in normal 
persons. Thus, the ranges including two 
standard deviations about the estimated value 
at X = 0 for the three different groups overlap. 

The genesis of steatorrhea in partial and total 
gastrectomy has been considered by many 
authors.'5%37-4 Total gastrectomy in the 
patients in the present study, as well as in many 
of those reported in the literature, involved an 
esophagojejunostomy, which leaves the duo- 
denum as a blind end. It has been postulated 
that such steatorrhea is due to one or more of 
the following factors: loss of the digestive 
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enzymes and functions of the stomach, absence develop steatorrhea. Of the nine patients 
of triturating action of the stomach, decreased discussed in this paper, one patient, L. C., 
stimulation of pancreatic and biliary secretions, similarly failed to show abnormal excretion of 
improper or inadequate mixing of food with fat. The mechanisms which have been dis- 
pancreatic or biliary secretions, increased cussed above do not give a clear explanation of 
intestinal motility, and loss of the reservoir why a small but definite proportion of 


TABLE V 


Comparison of Calcium, Phosphorus, Magnesium and Potassium Intake-Excretion Data between Totally 


Comparison 


of regression Calculated range of 
coefficient in excretion at point of zero 
present study balance in normals 
Data Regression equation Correlation with those of Excretion at From eqgation 
coefficient normals zero balance From equation of patients in 
(r)* (¢ values) for normals present study 
mg/kg/day mg/kg/day me/kg/day mg/kg/day 


a. Calcium Metabolism 


Present Study Y = 3.5 + 0.87X 0.92 — 26.9 — — 

Steggerda and Mitchell*4 Y = 2.5 + 0.71X 0.99 | 8.6 8.3-8.9 8.3-8.7 

Ackermann and Toro** Y = 6.8 + 0.65X 0.88 1.2 19.5 18.7-20.3 18.6—22.4 

Bogdonoff*4 Y = 2.9 + 0.78X 0.96 10 13.2 12.5-13.9 12.9-17.1 
b. Phosphorus Metabolism 

Present Study Y = 5.8 + 0.77X 0.91 — 25.2 — — 

Ackermann and Toro** 

Bogdonoff,*4 & Robertson” Y = 4.0 + 0.74X 0.95 0.38 15.4 14.9-15.9 15.4-20.0 
c. Magnesium Metabolism 

Present Study Y = 0.60 + 0.77X 0.78 — 

Cullumbine“ and Walker“ Y = 0.86 + 1.06X 0.94 | 14.3 13.0-15.6 7.7-15.5 

Chu® Y = 1.75 + 0.70X 0.68 0.26 5.8 5.3-6.3 4.2-5.9 


d. Potassium Metabolism 


Present Study Y = 17.98 + 0.58X 0.74 — 42.5 — — 
Bogdonoff*4 Y = 5.47 + 0.66X% 0.99 0.28 16.05 12.1-19.9 14.8-39.8 
e. Sodium Metabolism 

Present StudyT Y = 13.8 + 0.56X 0.60 31.4 — 


* All correlation coefficients except that for sodium were significant at less than the 0.01 level. The sodium correla- 


tion coefficient was significant at the 0.02 level. 
+ Comparable sodium data for normal persons is not available in the literature. 


function of the stomach. It is obviously gastrectomized patients should be exempt from 
impossible to discuss here in any detail the this postoperative development of steatorrhea. 
evidence which has been adduced for and Table V summarizes the regression equations 
against each of these factors. Everson’ and between calcium excretion in the present study 
more recently Mikkelsen* have reviewed the and in a group of seven male adults, 24 to 39 
subject. The data of the present paper do not years of age, studied by Steggerda and Mitch- 
bear on any of these various formulations. ell,“4 a group of seven males, 66 to 83 years 
We have investigated the effects of various of age, studied by Bogdonoff and _ his 
agents on this type of steatorrhea, however, and associates,** and a group of eight males, 69 to 
we shall report these subsequently and consider 88 years of age, studied by Ackerman and 
their bearing on the cause of the steatorrhea. Toro.** Again, there is no significant difference 
In this connection it is of interest that several between the regression coefficients of the 
previous studies’:*!—** on totally gastrectomized equation obtained in the present study and those 
patients showed that some of these patients, obtained by previous investigators in normal 
namely, about 20 to 30 per cent, do not individuals. The point at which the calcium 
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excretion was equal to the intake, or in other 
words, the point of zero balance differed greatly 
in the three groups, ranging from 8.6 mg per 
kg per day in the data of Steggerda and 
Mitchell** to 19.5 mg per kg per day in the 
data of Ackerman and Toro.** When the 
range of excretion at the point of zero balance 
was calculated in each of these three normal 
groups and was then also calculated for the 
corresponding intakes in the group of patients 
in the present study, it was found that there 
was no significant difference in the excretions 
between the totally gastrectomized patients 
and the control group. 

There have been some reports that fecal 
calcium is correlated with fecal fat in patients 
with idiopathic steatorrhea or sprue.!’*-" A 
review of the literature shows that at intakes 
of calcium ranging from 0.5 to 2.5 g per day the 
urinary calcium in such patients is less than 9 
per cent and frequently less than 5 per cent of 
the total excreted calcium. In contrast, in 
our totally gastrectomized patients with steat- 
orrhea at these levels of calcium intake there 
was only one patient who showed a urinary 
excretion less than 9 per cent of the total 
excretion. This was J. M., whose urinary 
excretion of calcium was 4.8 per cent of the 
total excretion. Indeed, these values for the 
totally gastrectomized patients averaged 14 
per cent and were not essentially different from 
that recorded for normal men. 

In the patients with idiopathic steatorrhea 
or sprue reviewed by us the fecal fat excretion 
ranged in general from about 40 to 60 per cent 
of the intake, whereas in the totally gastrec- 
tomized patients studied here, the fat excretion 
was substantially less, ranging from 13.8 to 
32.5 and averaging 20.2 per cent of the intake. 
The following possible explanations exist for 
the difference in the mode of calcium excretion 
between patients with steatorrhea due to 
idiopathic disease or sprue and totally gastrec- 
tomized patients. The defect in idiopathic 
steatorrhea or sprue is of such a nature that the 
absorption of calcium from the intestinal tract 
is greatly interfered with, and therefore a 
smaller percentage is excreted in the urine. 
On the other hand it is possible that the 
difference lies merely in the greater extent of 
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fat excretion and the combination of calcium 
with the various fatty components of the stool. 
In other words, the fat excretions in idiopathic 
steatorrhea or sprue (about 50 per cent of the 
intake) are sufficiently large to divert calcium 
excretion from the urinary to the fecal pathway, 
whereas lower excretions of fat, about 20 per 
cent, such as those occurring in totally gastrec- 
tomized patients, do not have a noticeable 
effect. 

The overall phosphorus metabolism (Table 
V) also showed no significant difference from 
that in normal persons. The data of Ackerman 
and Toro* on eight men, 69 to 88 years of age, 
of Bogdonoff** on seven men, 66 to 83 years of 
age, and of Robertson“ on nine men, 19 to 54 
years of age, were combined and treated 
statistically. The resulting regression equation 
was Y = 4.0 + 0.74X (r = 0.95; P < 0.01), 
where Y is the total excretion and X the intake, 
both expressed as milligrams per kilogram per 
day. The regression coefficient in this normal 
equation was not significantly different from 
that in the present study of totally gastrec- 
tomized humans. Moreover, the range of 
excretion at the point of zero balance was not 
significantly different from that obtained in 
the present study. 

Table V also shows that the magnesium and 
potassium balances in our study on gastrec- 
tomized patients were not significantly different 
from those of normal subjects reported in the 
literature.**+*—* Treatment of our data on 
sodium excretion yielded the regression equa- 
tion, Y = 13.8 + 0.56X, with a significant 
correlation coefficient (r = 0.6; P < 0.02). 
These data, however, do not lend themselves 
to comparison with normal subjects, because 
the data on the latter in the literature are 
inadequate, either because of absence of values 
for urinary or fecal excretion or failure to give 
the weights of the subjects. 


SUMMARY 


Eight of nine totally gastrectomized patients 


showed a high excretion of fecal fat. Seven of 
these were systematically studied for 15 three- 
day metabolic periods from four months to five 
years following operation. The regression line 
representing the relationship between fat 
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intake and excretion was significantly different 
from that in normal persons. The average 
fecal fat excretion, 20.2 per cent of the intake, 
was significantly higher than that calculated 
from normal persons. 

The metabolism of calcium, phosphorus, 
magnesium, and potassium, as represented by 
the regression equations relating the total 
excretion to the total intake did not differ in 
the gastrectomized patients from that in 
normal persons. 
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Clinical Use of Sorbitol as a Sweetening 
Agent in Diabetes Mellitus 


By CHARLES R. SHUMAN, M.D.,* ROBERT L. Kemp, M.D.,f RICHARD COYNE, Mp.,f and 
G. Wout,! mp. 


— is a naturally occurring sugar 
alcohol found in certain edible fruits, vege- 
tables, and berries. It is manufactured by the 
hydrogenation of glucose for use as a moisten- 
ing conditioning agent in certain food and 
pharmaceutical products. In addition to its 
ability to retain moisture and improve the dura- 
bility of various foods, sorbitol is also useful as 
a sweetening agent. In the latter connection, 
sorbitol has been recommended for use in 
dietetic food products to which it lends palati- 
bility and bulk. 

Its use as a sweetening agent in diabetic diets 
has received considerable study since it was 
first recommended for this purpose in 1929.!~—* 
The effect of sorbitol upon the blood glucose in 
patients with diabetes mellitus has been some- 
what controversial. Among the early workers 
who recommended its use as a sweetening 
agent, there have been two viewpoints. On 
the one hand, sorbitol was believed to be 
converted to glycogen to be slowly liberated 
as glucose without producing hyperglycemia.'~4 
Furthermore, sorbitol has been shown to have 
a protein-sparing action® and to be potently 
ketolytic under various experimental condi- 
tions. On the other hand, it has been stated 
that since sorbitol is not directly metabolized 
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it may be employed in the diabetic diet purely 
as a flavoring agent. Although many investi- 
gators have not observed a rise in the blood 
glucose values in diabetes, Silver and Reiner,’ 
and Donhoffer® have reported hyperglycemia in 
diabetic patients following its administration. 

In the present study, clinical observations 
were conducted among several groups of dia- 
betic patients to determine whether or not the 
feeding of sorbitol in this form would signifi- 
cantly influence their diabetic control and in- 
sulin requirements. Sorbitol was used in the 
preparation of a low fat* “‘ice cream” replacing 
sucrose for the sweetening agent. It was felt 
that the feeding of ‘ice cream’’ would repre- 
sent a practical means of determining the in- 
fluence of sorbitol upon the metabolic status, 
since this is a substance that many patients 
enjoy in their diets. 


METHODS AND MATERIALS 


In two separate studies, 29 patients were 
under treatment at Temple University Hos- 
pital, and 9 were observed at Philadelphia 
General Hospital. It was considered impor- 
tant to examine the effect of the sorbitol prepara- 
tion in patients with varying degrees of 
severity of diabetes. 

Of the Temple University patients seven 
were new cases under initial stabilization; the 
remaining 22 had been admitted for medical 
and surgical complications. In the latter 
group, control of the metabolic status has not 
been achieved in 4 instances, and, in addition, 
there was one young pregnant patient with 
very unstable diabetes. There were five pa- 
tients whose blood sugar wascontrolled with diet 
alone. On the other hand, the sorbitol prepara- 


* Known in industry as ice milk. 
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tion was included in the feeding program dur- 
ing the convalescence of nine patients following 
operative procedures shown in Tables II, III, 
and IV, because of the increasing insulin re- 
quirements frequently observed postopera- 
tively. 

During this study 30 of the total of 38 pa- 
tients in the combined groups were receiving a 
long-acting insulin (either NPH or Lente) in 
the treatment of their diabetes. Four were 
also given regular insulin because of a high 
post-breakfast blood glucose or a strongly posi- 
tive morning glycosuria. Appropriate diets 
were computed for each patient prior to the 
addition of “‘ice cream’’ to the dietary program, 
and a series of blood glucose determinations 
were made for 2 or 3 days on the diet-plus- 
insulin program alone. Following this, the 
patients were given sorbitol ‘ice cream’ at 
lunch, supper, and bedtime in amounts of 50 or 
100 grams without substitution or exchange for 
equivalent caloric values in the diets which were 
prepared using the Food Exchange System. 
During the period of sorbitol administration, 
the blood glucose determinations were repeated 
for periods of 3 to 5 days, using the Nelson 
modification of the Somogyi method,” on 
samples obtained in the fasting state at 7:30 
a.m., and at 11:30 a.m. and 3:00 p.m. Frac- 
tional urine glucose determinations were ob- 
tained at 7:00 a.m., and 11:00 a.m., 4:00 p.m., 
and 9 p.m. 

The sorbitol ice cream was served in two 
schedules to the patients. It was initially 
given at lunch, supper and with the bedtime 
feedings in quantities of 100 grams at each 
meal. Subsequently, it was given at lunch 
only in 200-gram quantities which approximate 
the average serving of ice cream used for des- 
sert. In eight instances, regular ice cream was 
given in place of the sorbitol preparation in 
order to compare the influence of each upon 
the diurnal blood glucose values. 

Of the nine diabetic patients studied at 
Philadelphia General Hospital three were man- 
aged without insulin, while the remainder re- 
ceived from 20 to 55 units of NPH insulin daily. 
All nine subjects received 100 g of the sorbitol 
ice cream at lunch following two weeks of 
observations on a measured diet. 
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Analysis of the sorbitol ice cream revealed 
the ingredients, percentage composition, and 
caloric content per 100 grams shown in Table I. 

Based on this analysis, the three feedings 
provided 12 g fat, 21.84 g milk solids carbohy- 
drates, 13.26 g milk solids protein, and 54 g sor- 
bitol carbohydrates. The single 200-gram serv- 
ing provided 8.0 g fat, 14.56 g milk solids carbo- 


TABLE I 
Analysis of Sorbitol Ice Cream 


Calories per 


Ingredients Composition 100 grams 


% 

Butterfat .00 36.00 
Milk solids carbohydrate >. a 29.12 
Milk solids protein .42 17.68 
Diastab: 

Sorbitol carbohydrate .00 72.00 

Stabilizer .50 00.00 

Calcium cyclamate .08 00.00 
Ash .80 00.00 
Moisture .42 00.00 


154.80 


hydrates, 8.84 g milk solids protein, and 36.00 g 
sorbitol carbohydrate. Similar studies have 
been conducted using a fat-free sorbitol sherbet. 
This substance provided 2.8 g milk solids carbo- 
hydrates, 1.7 g protein, and 17.09 g sorbitol 
carbohydrate per 100 grams. 


RESULTS 


In Table II are shown the mean blood glu- 
cose values obtained in five patients with mild 
diabetes who had been under treatment for 
periods of 6 months to 10 years by means of 
dietary restriction of carbohydrate alone. The 
diets provided from 120 to 200 g of carbo- 
hydrate. There was no alteration of the blood 
glucose during the time that sorbitol ice cream 
was given as an extra feeding to these patients. 

The majority of the other patients were 
under control with a depot insulin in doses rang- 
ing from 12 to 78 units daily. In four of these, 
additional unmodified insulin was required to 
supplement the intermediate action of the depot 
preparations. 

Table III shows the mean blood glucose 
values obtained during the control and sorbitol 
feeding periods representing the results of two 


100.00 
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TABLE II 
Diabetic Patients Controlled by Diet Alone 


Duration Control period* Sorbitol period* 


diabetes Status 2 3 1 2 3 


3 yr. Undiagnosed abdominal pain ; 138 142 118 114 117 
6 mo. Kimmelsteil-Wilson syndrome? ¢ 115 114 101 114 107 
10 yr. Gangrene of foot; amputation 109 166 131 136 154 182 
6 yr. Myocardial infarction 98 112 93 110 131 125 
1 yr. Cerebral thrombosis 142 125 147 123 160 141 


* 1—Fasting blood glucose in mg per 100 ml. 2—11 a.m. blood glucose. 3—3:30 p.m. blood glucose. 


TABLE III 
Patients Wholly or Partially Controlled by Diet and Insulin Therapy 


Control Period Sorbitol Control 


Duration Insulin _ Blood glucose o4 Insulin Blood glucose 
diabetes s 1 é 2 


New : 164 17 : 166 
New Small bowel obstruction; 116 13: K 144 
lysis of adhesions 
yr. Cerebrovascular accident, 184 
convulsive state? (Reg. — 10) (Reg. — 10) 
9 yr. Congestive heart failure 24 119 20 
yr. Massive infection and necro- 40 36 
sis of foot; transmeta- 
tarsal amputation 
Dental infection; extraction 
Hypertension, renal © papil- 
litis; died 


Gangrene of foot; supra- 
condylar amputation 

No complication 

Cervical disc 

Pregnancy and vomiting 

Adrenal cortical hyperplasia, 
Cushing’s disease 


yangrene of leg; amputation 

Arteriosclerotic heart disease 
congestive failure 

Cataract extraction 

Gangrene of foot 

Pulmonary tuberculosis, dia- 
betic coma 

Hepatosplenomegaly 

Stabilization 

Diabetic coma, mastitis, dia- 
betic ulcer 


* Units of isophane (NPH) or Lente insulins. 
Unmodified insulin. 
° 1—Fasting blood glucose in mg per 100 ml. 2—11 a.m. blood glucose. 3—3:30 p.m. blood glucose. 


63 
years 

R. L. 62 
A. M. 52 
H. W. 67 
63 
A. B. 62 

M. G. 70 143 

E. G. 35 129 

D. 60 

170 

J. L 69 152 

W. S. 54 112 

45 112 

G. F. 81 

(Reg. 4) 134 230 183 

E. D. 64 8 yr. 64 106 118 102 64 84 130 96 

M. B. 22 8 yr. 48 262 251 162 50 94 183 142 

78. 54 New 16 145 152 136 18 122 130 121 

M.B 26 12 yr. 28 121 240 147 36 84 198 112 

Cc. &. 36 12 yr. 54 

(Reg. 4) 88 141 162 50 70 114 105 

(Reg. 4) 

R. S. 73 10 yr. 78 142 124 82 74 142 182 150 
B. H. 60 5 yr. 16 tft 221 Bis 20 174 230 216 
| Fe 2 58 3 mo. 34 92 89 114 30 94 130 116 
B..%. 67 9 yr. 66 121 169 95 66 119 148 110 
P. 3. 35 New 44 120 41 4615 40 130 108 98 
W.G. 29 New 32 132 142 148 32 116 138 106 
W. P. 40 New 52 148 149 205 56 152 176 155 
F. M. 52 New 46 156 195 197 46 128 165 1651 
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to five days of testing for each interval. In 7 
of the 20 patients of this group it was possible 
to lower the insulin dose during the period of 
sorbitol administration. In fact, ~.atient E. G. 
received no insulin on the final day of the ex- 
perimental period, the insulin dose having been 
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pensated hepatic cirrhosis due to excessive 
alcohol ingestion. This may have been a factor 
in the occurrence of hyperglycemia, because the 
metabolism of sorbitol and its storage as gly- 
cogen may be deficient in the presence of liver 
damage. In the other three patients of this 


TABLE IV 
Patients in whom Diabetes was Poorly Controlled by Diet and Insulin 


Duration 
Age diabetes Status 


Control Period Sorbitol Period 
Insulin Blood glucose Insulin: ___ Blood glucose 
dosea 1 2 36 dose 1 2 


C.McD. 71 1 year’ Toe infection 


J. M. 55 2years Portal cirrhosis 


E. R. 75  2O0years Plantar ulcer, thrombophle- 


bitis 


G. H. 60 10years Herniated intervertebral disc 


70 208 208 386 100 136 278 


(Reg. 20) 


26 156 259 Ll ‘ 214 310 
40 189 263 ; y 167 292 


30 186 278 : a 180 206 


* Units of isophane (NPH) or Lente insulins. 


> Time of blood glucose examination as in Tables II and III. 


decreased from 16 units daily to none. The 
improvement in the diabetic status of these 
patients is not attributed to the use of sorbitol 
supplementation of the diet, but rather repre- 
sents the lowering of insulin dosages so often 
observed under carefully controlled conditions 
operating in the hospital environment, as well as 
the lowering of insulin needs which accompanies 
recovery from complicating illnesses necessitat- 
ing hospitalization. Further inspection of Table 
III shows that six other patients required slight- 
ly higher insulin doses while receiving the sorbi- 
tol preparation. Patient M. G. was found to 
have a relatively normal blood glucose curve 
with sorbitol while receiving only 2 units more of 
insulin than during the control period in which 
the blood glucose values were elevated. In 
general, the insulin doses are so similar for the 
two periods that the sorbitol can be regarded as 
having virtually no effect. 

In the poorly controlled patients (Table IV), 
a persistent glycosuria and hyperglycemia pre- 
vailed. In these patients the administration of 
sorbitol may have been associated with con- 
tinuing hyperglycemia, although the nature of 
the complicating factors makes this assump- 
tion somewhat tenuous. Patient J. M. sus- 
tained a sharp rise in the fasting and post- 
prandial blood glucose following sorbitol ad- 
ministration. It is of interest that this patient 
was under treatment for advanced decom- 


group, the diabetes did not seem-worse during 
the sorbitol feeding. The feeding of regular 
ice cream produced an increase of the blood 
glucose levels in the patients receiving it. In 
the case of the E. S. (Table I), the blood levels 
were 175, 364 and 331 mg. per 100 ml, respec- 
tively, for the usual test periods. 

In one patient the feeding of sorbitol ice 
cream had to be discontinued after the first 24 
hours due to diarrhea. This condition dis- 
appeared immediately after stopping the sor- 
bitol preparation. In this case, the agent was 
given in the immediate postoperative period 
following cholecystectomy. In none of the 
other patients were diarrhea or other untoward 
symptoms noted. 

Among those patients observed at Philadel- 
phia General Hospital, the 24-hour urine glu- 
cose excretion rates were measured before and 
during sorbitol administration. The mean 
glycosuria on diet alone was 7.41 g, while on 
sorbitol it was 6.48 g daily without any change 
of the insulin dosage or dietary program. In 
addition, fasting and postcibal blood glucose 
levels were determined during each period. 
The results were similar to those reported 
above, with no increase in postcibal blood glu- 
cose following sorbitol feeding. * 


* We are indebted to the metabolic services of the 
Philadelphia General Hospital for permission to study 
patients in their wards. 


(Reg. 12) 
238 
|| 

t 


January-February 1956] 


DISCUSSION 


The metabolism of sorbitol has been studied 
by many methods. By means of liver homo- 
genates, Breusch'! was the first to demonstrate 
sorbitol dehydrogenase in thisorgan. Blakely!” 
has studied this system in liver and kidney 
slices, demonstrating the specific and rever- 
sible action of the enzyme upon sorbitol. The 
reactions involved in the transformation of 
sorbitol to glycogen probably proceed through 
the following pathway :"° 


sorbitol — fructose — fructose-6-PO, = 
fructose 1-6 PO, = triose 
PO, = glucose 6 PO, = glucose 1 PO; = 
glycogen 
The initial reaction is mediated by diphospho- 
pyridine nucleotide. The identification of 
fructose as an intermediate product in the 
metabolism of sorbitol was suggested by 
Anschel'‘ and Silver and Reiner’ in fructosuric 
patients; the work of Blakely’? and Stetten 
and Stetten! has confirmed these observations. 
In this connection, Craig et al.'* have demon- 
strated by hepatic vein catheterization that 
fructose is metabolized in the liver of diabetic 
subjects in the absence of insulin just as well as 
in the normal individual. This may partially 
account for the absence of a rise in the blood 
glucose in our diabetic patients following 
sorbitol feeding. The conversion of sorbitol to 
glycogen has been convincingly demonstrated 
by Johnston and Deuel” and by Carr and 
Forman.'* Wick, Almen, and Joseph!® have 
shown that the incorporation of C!*‘-labeled 
sorbitol into liver glycogen is equal to that of 
labeled glucose. Their studies showed that the 
total oxidation of C**‘-labeled sorbitol ap- 
proached that of glucose in normal rats but pro- 
ceeded at a much slower rate. Stetten and 
Stetten, using a similar technique with C1- 
labeled sorbitol in diabetic rats, showed that 
this hexitol was strongly glycogenic; the major 
portion of the administered sorbitol was ex- 
creted in the urine and only small amounts ap- 
peared as labeled carbon dioxide. Wick and 
Drury*® administered C'*-labeled sorbitol to 
nephrectomized eviscerated rabbits, demon- 
Strating that this substance was distributed in 
the extracellular compartment and that the 
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volume of distribution was not increased by 

insulin. The failure of these animals to elimi- 

nate labeled carbon dioxide in the expired air 
is confirmatory of the findings of Blakely.'* 

Ellis and Krantz?! found that the administra- 

tion of sorbitol to normal human subjects in- 
creased the respiratory quotient equivalent, 
over a two-hour period, to the rise obtained 
with an equal quantity of glucose. The blood 
glucose values were not increased by sorbitol 
but rose following glucose administration. In 
13 moderately severe diabetic subjects, there 
was no rise in the respiratory quotient nor in 
the blood glucose values following the adminis- 
tration of 50 g of sorbitol. Glucose, on the 
other hand, produced a sharp rise in the blood 
glucose values, with a significant rise in the 
respiratory quotient. Ina review by Carr and 
Krantz” it is stated that the value of sorbitol 
in diabetic subjects lies in the storage of this 
compound as glycogen, so that “‘its subsequent 
depolymerization and utilization fails to supply 
the blood with a plethora of glucose which 
would produce hyperglycemia.’’ In addition, 
it has been shown that the intestinal absorption 
of sorbitol is delayed—an important factor in 
its slow rate of oxidation.! 

In addition to sorbitol, the cream’”’ 
preparation employed in the present study con- 
tained a small quantity of lactose together with 
protein, as lactalbumen, and fat. Previous 
observations made on stabilized patients receiv- 
ing insulin have shown that variation in the 
dietary protein and fat allowances with a con- 
stant carbohydrate intake has not significantly 
influenced their insulin requirements. These 
findings have been made repeatedly on diabetic 
patients with nutritional problems involving 
hypoproteinemia and underweight during pe- 
riods of preparation for surgery, or in the course 
of convalescence from operations or complicat- 
ing illnesses. In studies by Wohl, e¢ al.?* and 
Gubbay*‘ it has been shown that increasing 
protein intakes in diabetic patients has not 
altered the metabolic status. 

The observations reported here demonstrate 
that there is no significant rise in the blood 
sugar of mild or moderately severe diabetic 
patients during a relatively brief period of daily 
additions of sorbitol ice cream. In one patient 
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a prompt laxative action of the compound was 
observed. In one group of patients it was noted 
that the insulin dosages were reduced and the 
blood glucose curves were lower while they 
received the sorbitol preparation. This im- 
provement was attributed to the benefits de- 
rived from careful metabolic supervision, 
rather than to the effect of sorbitol feeding. 
In the poorly controlled diabetics, sorbitol ice 
cream feeding was accompanied by an increas- 
ing hyperglycemia in one of three such pa- 
tients. In spite of the lack of effect upon the 
blood glucose levels in the majority of our pa- 
tients, the data on sorbitol metabolism clearly 
show that its utilization proceeds ultimately 
through glucose, which suggests that it should 
be classified as an available carbohydrate.” 
Further studies on this aspect of the effect of 
sorbitol in human diabetics are required. 


SUMMARY 


A palatable ‘ice cream’ preparation in 
which sorbitol has been used as the sweetening 
agent in place of sucrose has been fed to 38 
diabetic patients. The slow absorption of 
sorbitol, and its conversion to fructose and 
glycogen prior to its availability as glucose, has 
led to consideration of this substance for use 
as an adjunct in diabetic diets. In mild and 
moderately severe diabetic patients, the feeding 
of sorbitol ice cream as an addition to the usual 
diet did not significantly alter the diurnal blood 
glucose values. 

If further studies support these findings, it is 
possible that sorbitol ice cream may be per- 
mitted in the diet of the diabetic without sub- 
stitution for its caloric equivalent. Additional 
data are required concerning its effect upon 
colonic bacterial population with reference to 
its laxative action, and upon its metabolic 
effects following long-term feeding programs. 
At present, sorbitol may be regarded as an 
available carbohydrate until additional studies 
further delineate its position in human metab- 
olism and in the diabetic patient. 


ADDENDUM 


Since submitting this paper for publication, 
twelve additional diabetic patients have been 
given the sorbitol dessert preparation after 
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periods of observation while on diet and insulin 
therapy. The results obtained are similar to 
those reported above. There were eight 
patients in whom the disorder was controlled 
satisfactorily. In this group, the fasting and 
postprandial blood sugars were not significantly 
changed after sorbitol feeding added to the diets 
for periods up to 10 days. The remaining four 
patients were poorly controlled due to the pres- 
ence of infection. In two patients of this 
group, the feeding of sorbitol resulted in an 
elevation of blood sugar, both fasting and post- 
prandial. The other two patients remained 
unchanged with respect to the levels of diabetic 
control following sorbitol. These findings sup- 
port the belief that the sorbitol preparation 
can be added to the dietary program of con- 
trolled diabetic patients in the amount de- 
scribed without influencing the blood sugar; 
however, in uncontrolled patients, it may pro- 
duce a rise in blood glucose levels. 
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The Distribution of Vitamin A in Cells of 
Normal and Pathologic Human Livers 


By R. F. KRAuSsE, PH.D., M.D.* and P. L. SANDERS, B.s.! 


T HAS been well demonstrated that the liver 
is the principal storehouse for vitamin A in 
man. The content of vitamin A in normal 
human liver has been shown to vary widely be- 
tween different subjects. Ellison and Moore! 
have reported normal values to range between 
75 to 590, with an average of 220 International 
Units (IU) per gram. Ralli and co-workers? 
found a mean normal value of 766, with a 
standard deviation of 625 IU. The cause of 
this variation is perhaps largely due to differ- 
ences in the amount of vitamin A ingested. 
In the normal newborn infant Lewis et al.* 
have submitted analyses averaging about 115 
IU per gram. The level of vitamin A in these 
infants is perhaps largely affected by the 
maternal intake of the vitamin. 

Ralli and associates have made an extensive 
study of the vitamin A content of various 
pathologic livers and reported a significant 
decline in the liver vitamin A content in many 
diseases. It is common knowledge also that 
the vitamin A level of the blood is decreased in 
various diseased conditions.‘ However, the 
relationship between the amount of vitamin A 
in the liver and the corresponding blood level 
has not been clearly defined.° 

Because we know so little about the factors 
concerned with the mobilization and metab- 
olism of vitamin A by the liver, it was believed 
worthwhile to investigate its distribution in the 
hepatic cells of man in the normal and diseased 
state. 
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National Vitamin Foundation. 
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MATERIAL AND METHODS 


In the present study the livers of 11 subjects 
were fractionated and analyzed. The material 
was obtained at autopsy.* Seven of the sub- 
jects were adults and four were infants. Seven 
of the liver specimens exhibited no pathologic 
changes. The total vitamin A and the separa- 
tion of the alcohol and ester fractions were 
determined according to the methods of Hjarde® 
and Eden,’ respectively. 

In general, the fractionation procedure was 
to separate the liver cells into three fractions 
and to determine the vitamin A content of 
these fractions as well as that of the whole cell. 

The livers were homogenized in 0.25 M 
sucrose; and cytoplasmic fractions were made 
by differential centrifugation according to the 
method of Schneider,’ as modified in this 
laboratory. Three fractions were prepared 
and designated as nuclei, mitochondria, and 
fraction X. (Fraction X consisted of the 
remaining cytoplasm after nuclei and mito- 
chondria were removed.f) 

Samples of the liver were obtained in all 
instances within approximately 24 hours and 
stored at —20° C. The tissues were analyzed 
within 48 hours after storage. 


RESULTS 


The vitamin A content in normal and patho- 
logic liver specimens are presented in Table I. 


* The samples of liver were secured through Drs. 
M. L. Hobbs, W. A. Ehrgott, and D. Z. Morgan of the 
Department of Pathology, West Virginia University, 
School of Medicine. 

¢ Ganguly” recently has questioned our method of 
cell fractionation on the grounds that the nuclear and 
mitochondrial fractions were contaminated with frac- 
tion X during decantation. We followed his suggestion, 
removing the supernatant fraction with a syringe and 
needle, but found no significant change in our results. 
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Although there is considerable variation be- 
tween the vitamin A content of normal livers 
and diseased livers, it may be noted that as a 
group the diseased livers contained less vita- 
min A than normal livers. A similar finding 
may be seen for normal and abnormal infant 


TABLE I 
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agreement with those published elsewhere. 
These data also confirm previous observations 
that diseases of the liver result in a lowered 
concentration of vitamin A in this organ. Dis- 


ease of liver cells, however, does not appear to 
alter the fractional intracellular distribution of 


The Vitamin A Content in Normal and Pathologic Liver 


Per cent Per cent 
Subject Vitamin vitamin A vitamin A 
number Cause of death Age Sex A*/g liver ester alcohol 
Normal Livers 
1 Myocardial infarction 31 Male 395 90 10 
2 Myocardial infarction 41 Male 93 91 9 
3 Pulmonary thrombosis 65 Female 135 94 6 
4 Arteriosclerotic heart disease 58 Male 352 94 6 
5 Anesthetic death 3 Female 172 92 8 
Average 229 92 8 
Normal Infant Livers 
6 Hyaline membrane Infant! Female 62 95 5 
Hyaline membrane Infant? Female 32 95 5 


8 Arteriosclerotic*’ heart disease 
9 Carcinoma of pancreas‘ 
Cerebral hemorrhage® 


Average 


Livers with Lesions 
66 
70 


27 


Male 43 97 3 
Male 109 97 3 
Male 13 98 2 


Infant Liver with Lesions 


Female 28 


11 Stillborn® 


Infant 


* Three-tenths microgram vitamin A equal to 1.0 International Unit. 


12 Full term—4 days postpartum. 
35 6 Liver lesions—fatty changes. 
4 Liver lesions—Metastatic infiltration. 


livers. The per cent distribution of the ester 
and alcohol forms showed the alcohol form to be 
higher in normal than in pathologic livers. 

The distribution of vitamin A in normal and 
pathologic hepatic cells is summarized in Table 
II. As may be seen, the greatest concentra- 
tion of vitamin A is in fraction X. Nuelei and 
mitochondria are next in order of decreasing 
concentration. There was no significant dif- 
ference found in the intracellular distribution 
of vitamin A in normal and pathologic livers. 
Likewise, there was no difference between in- 
fant and adult livers. 


COMMENT 


The level of vitamin A found in our study of 
normal livers from adults and infants is in 


this vitamin. 
vitamin A it is not preferentially lost from any 


It seems that as the liver loses 


one fraction. In this small series the age of the 
subject had no significant effect upon the intra- 
cellular distribution of this compound. This 
study would suggest that no one cellular frac- 
tion is concerned primarily with either the 
mobilization or storage of vitamin Ain man. 


SUMMARY 


Cells in pathologic livers contain uniformally 
less vitamin A than those in normal livers. 
The alcohol form of vitamin A is more concen- 
trated in normal than in diseased hepatic cells. 
The distribution of vitamin A between the 
various liver cell fractions does not seem to be 
affected by either age or disease. 
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TABLE II 


The Distribution of Vitamin A in Normal and Patho- 
logic Liver Cells 
Per cent vitamin A found in cell fractions! 


Subject Mito- 
Number Fraction X Nuclei chondria 


Per cent? 
recovery 


Normal Livers 


30 93 
29 


Average 


Normal Infant Livers 
58 39 5 
44 50 

Livers with Lesions 
43 
45 
14 


Average y 34 


Infant Liver with Lesions 
11 31 28 8 


1 The per cent distribution is equal to the amount in 


fraction, divided by the amount in (nuclei + mito- 
chondria -- fraction X). 


2? Per cent recovery = sum of nuclei, mitochondria 
and fraction X, divided by the equivalent amount of 
total liver. 


[Vol. 4, No. 1 


REFERENCES 


1. Ex.ison, J. B., and Moore, T.: Vitamin A and 
carotene; vitamin A reserves of human infant 
and child in health and disease. Biochem. J. 31: 
165, 1937. 

. E. P., Rapper, E., PALEY, K., and BAUMAN, 
E.: Vitamin A and carotene content of human 
liver in normal and in diseased subjects. Arch. 
Int. Med. 68: 102, 1941. 

3. Lewis, J. M., BopANsky, O., and Hac, C.: Level 
of vitamin A in blood as index of vitamin A 
deficiency in infants and in children. Am. J. 
Dis. Child. 62: 1129, 1941. 

. Bopansky, M., and Bopansky, O.: Biochemistry 
of Disease (ed. 2), Macmillan Co., New York, 
1952. 

. Krause, R. F.: A paradoxical relationship be- 
tween serum level and liver content of vitamin A. 
J. Nutrition 38: 535, 1949. 

. HjJARDE, W.: Spectrophotometric determination 
of vitamin A by means of chromatography. 
Acta Chemica Scandinav. 4: 628, 1950. 

. Epen, E.: A micro method for separating free 
and esterified vitamin A. Biochem. J. 46: 259, 
1950. 

. SCHNEIDER, W. C., and HoGesBoom, G. H.: Cy- 
tological studies of mammalian tissues: The 
isolation of cell components by differential 
centrifugation: A review. Cancer Research 11: 
1, 1950. 

9. PowELL, L. T., and Krause, R. F.: 
distribution in the rat liver cell. 
44: 102, 1953. 

10. GANGULY, J.: Intracellular distribution of vitamin 
A esterase activity in rat liver. Arch. Biochem. 
52: 186, 1954. 


Vitamin A 
Arch. Biochem. 


70 
2 68 
3 56 40 4 99 
4 50 44 6 97 
5 44 53 3 100 
F 56 39 5 97 
6 101 
7 100 
8 95 
9 92 
10 107 
4 98 


HE essential departure from the normal 
i organization of the body water in under- 
nutrition expresses itself by a relative 
increase in space occupied by the extracellu- 
lar fluid? Visible edema—rare in animals, 
but common in man suffering from lack of 


The Effect of Nutritional Deficiency on the 
Pitressin Inactivating Ability of the Liver’ 


By K. GuGGENHEIM, M.D." 


TABLE I 


Excretion of Water by Protein- and Thiamine-Deficient Rats 


after the administration of the water load, 
urine collection was begun and continued for 


three hours. Table I shows that the deficient 


animals exhibited a delayed diuretic response, 
an effect which appears to be specific for the 
lack of the above mentioned nutrients, since 


Means and standard errors 


Diet Pitressin 
Normal 47 — 
Protein-defic. 9 — 
Thiamine-defic. 
Calorie-defic. 12 
Normal 46 Subcutan. 
Protein-defic. 9 
Thiamine-defic. 12 
Calorie.-defic. 22 
Normal 44 Intrahep. 
Protein-defic. 9 id 
Thiamine-defic. 12 

12 


Calorie-defic. 


either protein or thiamine—is only one aspect 
of this change. In our experiments we could 
show that hormonal factors are—at least 
partially—responsible for the water retention 
in deficient animals.** 


In the first series of our experiments, a 
water load amounting to 8 per cent of the 
body weight was imposed on rats deficient in 
either protein or thiamine. Thirty minutes 


From the Laboratory of Nutrition, Department of 
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* Presented at the Third International Congress of 
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13-17, 1954) and published in Voeding (April 15, 
1955). 
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1 hr 2 hr 3 hr 
per cent per cent per cent 
39+ 16 67 +19 76 +24 
19+ 3.1 55 + 3.9 82 +43 
8+ 20 32 + 3.5 49 + 5.0 
34 + 3.6 59 + 5.6 78 +52 
5+06 13+14 38 + 2.3 
3412 7+36 22+ 43 
6+1.1 10+ 16 12+ 16 
5+09 38 + 4.2 
6+1.0 25+13 55 + 2.7 
2+19 7+3.0 27 +63 
5+16 ‘+19 17 + 2.0 

8+ 20 


53 + 4.3 


caloric deficiency in itself was found to exert 
no influence. When 50 mU of Pitressin® were 
injected subcutaneously at the beginning of 
the urine collection, a more powerful and 
longer lasting effect was observed on animals 
deficient in protein or thiamine than on con- 
trols receiving a normal diet either ad libitum 
or in restricted amounts. Intrahepatic in- 
jection of 50 mU of Pitressin, while having a 
smaller antidiuretic effect than subcutaneous 
injection in rats kept on a control diet, caused 
in the deficient animals a strong antidiuresis, 
in its extent similar to that observed upon 
subcutaneous administration. 

In a second experiment, 250 mU Pitressin 
were injected subcutaneously into normal and 
thiamine-deficient rats. Urine was collected 


No. of 
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during four hours, filtered and injected into 
normal, hydrated rats (Table Il). It was 
found that the rats given injections of urine 
of the thiamine-deficient animals showed a 
greater antidiuresis than those treated with 
the urine of the control groups. It follows 
that thiamine-deficient rats receiving injec- 
tions of Pitressin inactivate a smaller percent- 
age and excrete a larger amount of the hor- 
mone than do animals maintained on a quali- 


TABLE II 


Urinary Excretion of Injected Antidiuretic Hormone 

in Thiamine-Deficient Rats; Excretion of a Water 

Load by Normal Rats after Injection of Urine from 
Pitressin-Treated Rats 


Means and standard errors 


Diet of experi- No. of 
mental rats tests lhr 2 hr 3 hr 
per cent per cent per cent 
Normal 36 18+22 452+21 652+2.0 
Thiamine-defic. 122 32410 2%2+32 60+26 
Calorie-defic. 12 18+25 51+35 67+3.9 
TABLE III 


In Vitro Inactivation of Pitressin by Liver of Thia- 
mine- and Choline-deficient Rats. Excretion of a 
Water Load by Normal Rats Following Injection of 
Pitressin Previously Incubated with Liver Extract 


Means and standard errors 
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tatively full diet, even if it is offered in limited 
quantities. 

The impaired ability of liver tissue from 
thiamine-deficient rats to inactivate Pitressin 
was also demonstrated by the following in 
vitro experiments. Aqueous extracts of liver 
were incubated with Pitressin and subcu- 
taneously injected into hydrated animals 
(Table III). As can be seen, rats injected 
with Pitressin that had been incubated with 
liver extract from thiamine-deficient animals 
exhibited a much stronger antidiuresis than 
those treated with Pitressin after incubation 
with liver extract from control groups. A 
similar effect was observed with. livers of 
choline-deficient rats—a condition in which 
water retention has already been described.® 

It is assumed that this failure to inactivate 
Pitressin may be one of the causes of the 
water retention in protein, thiamine, and 
choline deficiency. 

A markedly delayed response to a wate 
load was also observed in pyridoxine and 
pantothenic acid deficiences, without, however, 
impairing effect on the ability of the liver to 
destroy Pitressin (Table IV). Since animals 
deficient in either pyridoxine or pantothenic 
acid increase their urine excretion after sub- 
cutaneous injection of cortisone (3 mg per rat, 
90 min before water load) or corticotropin 


Diet of experi- No. of (ACTH) (4 mg per rat, 90 min before water 
mental rats tests lhr 2 hr 3 hr 
load), in contrast to well-fed controls, it is 
per cent per cent per cent . 

Nermal 62 7+09 37+11 62+24 concluded that the water retention observed 
Thiamine-defic. 42 6+11 25+23 48+28 in the former group is due to an inadequate 
Calorie-defic. 2410419 43+30 65+2.1 stimulation of the adrenals by the adreno- 

Choline-defic. 28 62412 29+20 49+25 corticotropic hormone. 

TABLE IV 


Excretion of Water by Pyridoxine and Pantothenic Acid-deficient Rats 


Means and standard errors 


No. of 
Diet tests Treatment 1 hr 2 hr 3 hr. 
per cent per cent 7 pe r cent 
Normal 40 — 48 + 2.0 67 + 2.0 75+19 
Pyridoxine-defic. 44 — 24+32 41+32 46+38 
Pantothen. acid-defic. 30 — 33 + 3.1 49 + 2.7 56 + 2.9 
Normal 18 Cortisone 51+19 67 +18 72419 
Pyridoxine-defic. 17 63 +24 71 +20 73 +18 
Pantothen. acid-defic. 14 si 53 + 3.9 63 + 4.1 66 +38 
Normal 12 ACTH 48 + 3.0 73 + 3.3 79+35 
Pyridoxine-defic. 13 39+ 44 55+ 4.1 60 + 3.7 
Pantothen. acid-defic. 13 45 +45 67 + 40 71+40 


= 
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Letter to the Editor 


THE CLAIM oF “LACK OF EFFect oF H1GH Fat INTAKE ON SERUM LIPID LEVELS” 


Dear Sir: 


The paper by G. V. Mann under the above 
title in the issue of May-June 1955 of this 
JouRNAL! provides an interesting case study in 
statistical fallacy applied to inadequate evi- 
dence. The resulting conclusions will not 
impress anyone who examines the data, but 
busy readers often forego critical analysis of the 
papers they scan. It may be useful, therefore, 
to underscore the failure of this paper to justify 
its title and to use the example to point out 
some elementary requirements in experimental 
design and analysis. 

The evidence in this paper is obtained from 
two ‘“‘control’’ blood samples from each of two 
young men, followed by five samples during the 
succeeding 15 days on a special kind of high 
fat diet. The possibilities and limitations of 
valid conclusions can be predicted in advance. 
Aside from noting that any conclusions must 
be restricted to this situation of healthy young 
men changing from the control diet used to the 
“‘pemmican”’ diet for 15 days, the limitations 
are great. 

Obviously the hypothesis under test is the 
question: ‘Does the high fat diet result in a 
elevation of one or more of the items of measure- 
ment in the blood serum?’ The simplest and 
most impressive confirmation conceivable 
would be the situation where all of the experi- 
mental values are higher than any of the pre- 
ceding controls. Such high consistency can 
rarely be expected in experiments when the 
characteristics measured have much spontane- 
ous variation such as the case with these serum 
lipid fractions. 

But the data show, surprisingly, that for 
cholesterol this perfect consistency with the 
hypothesis obtains for both subjects. The 
same is true for the measurements of S; 12-20 
for subject ““G”’ but not for subject ‘“B.”” The 
recorded values for S; 21-35 and S; 35-100 are 
inconsistent. 


With no more ado, then, we conclude that 


the cholesterol data are in conformity with the 
hypothesis and that no greater consistency than 
found could, in fact, emerge from two such 
experiments. In regard to S; 12-20, the data 
for subject ‘““G’’ show the same perfect con- 
sistency but this is not true for subject “‘B,”’ so 
for S- 12-20 the general hypothesis about all 
young men is not supported, though 'the results 
are consistent with the hypothesis that in some 
young men this high fat diet results in an 
increase in the S; 12-20 in the serum. The 
results with S; 21-35 and S; 35-100 admit of no 
useful conclusion. 

The use of ‘‘t’”’ tests or other elaborations 
cannot change these conclusions but will clarify 
the problem. The key, of course, lies in the 
consideration of variability, particularly the 
question of intra-individual variability. Where 
there are large numbers of subjects and 
observations the familiar procedure would be 
followed, with computation of standard devia- 
tions and errors after getting assurance that 
the measures are normally distributed within 
both control and experimental periods. This 
is not possible, of course, with only 2 control 
observations and it is highly hazardous to 
attempt with so few as 5 experimental observa- 
tions. But suppose we assume that these 
young men are like other American men who 
have been studied so we may attribute to them 
the same kind of intra-individual variability 
found in more extensive studies? Let us, in 
effect, examine the quantitative possibilities 
before undertaking the experiments. 

In “control” studies on healthy men in the 
United States we have made hundreds of re- 
peated blood samplings on the same individuals 
and they yield intra-individual standard devia- 
tions of +18 to +20 mg per 100 ml about the 
individual cholesterol means and +7 to +9 mg 
per 100 ml about the individual means for Sy 
12-20. Others have had the same experience 
and even within a single day the intra-individual 
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variability is large. Mann himself has re- 
ported* average intra-individual standard devi- 
ations for repeated blood samples taken within 
24 hours to be, for cholesterol, +15.8 mg per 
100 ml in 8 patients and +10.8 mg per 100 ml 
in 9 “‘controls.’”’ The corresponding values for 
S: 12-20 were +5.8 and +4.0 mg per 100 ml.” 

We can, therefore, estimate roughly the least 
size of an effect on the high fat diet that would 
be ‘‘proved”’ at the 5 per cent level of probability 
from 2 control and 5 experimental observations, 
assuming that the variability of the serum 
values on the high fat diet is no greater than on 
the control diet. 

If we take the true intra-individual standard 
deviation of the individual means to be +18 
mg per 100 ml for cholesterol and +7 mg per 
100 ml for S; 12-20, we can compute the stand- 
ard error of the difference (S. E. diff.) between 
the control and experimental means: 


S. E. diff. = V (Ni + Nz) V,/(NiN2) 
where V, is the pooled variance, computed as 
(Ni — 1) Vi + (Ne — 1) Ve 


V, = 


Vi and Ve, of course, are the variances, or 
standard deviations squared, for the control 
and experimental means, respectively. 

In the present problem, where N; = 2, N2 = 
5, Vi = 18 = Vs2, for cholesterol, the standard 
error of the difference of the means proves to be 
+15.1 mg per 100 ml. And for S; 12-20, 
where V; = 7 = V2, S. E. diff. = 5.8 mg per 
100 ml. In order to reach the 5 per cent level 
of probability, we must insist that the ‘‘t’’ 
value, i.e., the ratio of the difference between 
the means divided by the standard error of that 
difference, be 2.57 for 5 degrees of freedom. 
Let A = the difference between the means. 
Then A/15.1 = 2.57 and A = 38.8 mg per 100 
ml, the difference between the cholesterol 
means required to show statistical significance. 
For S; 12-20 we have A/5.8 = 2.57 and A = 
14.9 mg per 100 ml. In other words, from 2 
control and 5 experimental observations no 
effect could be demonstrated at P =.0.05 un- 
less the true mean effect of the high fat diet in 
many observations were to raise the cholesterol 
level by about 39 mg per 100 ml. 
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But we have ‘wo subjects and sets of observa- 
tions. Weshould, in other words, combine the 
observed probabilities. In the simplest and 
most favorable case, where both experiments 
yield results having identical probabilities, 
this would mean that, since (0.23) (0.23) = 
0.05, we could accept two minimal values for 
“t”’ corresponding with the 0.23 level of proba- 
bility or, with five degrees of freedom, ‘‘t”’ = 
1.36. Hence we might hope, in the most favor- 
able case, to establish the hypothesis of an 
effect of high fat with two experiments, each 
having 2 control and 5 experimental observa- 
tions, with a true mean fat effect as small as 
20.54 mg per 100 ml of increase in cholesterol 
in each of two subjects. 

With proper experimental planning, all of 
this should have been clear before the experi- 
ments were made, in which case, no doubt, a 
larger and more suitable experiment plan would 
be devised. In any case, it is indefensible to 
attempt to disprove the hypothesis by the 
device of using “‘t’’ tests separately on each of 
these very small series of observations. 

Let us follow the procedure of Mann in the 
analysis who says, ‘‘the mean levels of the five 
observations during the Pemmican treatment 
were compared with the mean control (two 
observations) by the application of ‘‘t’’ tests’’ 
(pp. 230-231). The cholesterol data are 
readily reconstructed from his Figs. 1 and 2. 
They are given here in Table I. 


TABLE I 


Cholesterol Values, in mg per 100 ml, Read Off from 
Figs. 1 and 2 in the Paper by Mann? 


Post- 
Subject Control Experiment experiment 
— 248, 248 301, 271, 264, 273, 280 266 
= 298, 267 327, 304, 301, 316, 321 305 


The ‘‘t”’ values for cholesterol prove to be, 
with 5 degrees of freedom in each case, ‘“‘t’? = 
2.97 for and “‘t”’ = 2.68 for “B.”’ Stand- 
ard statistical tables show that for 5 degrees of 
freedom the 5 per cent level of probability is 
reached at “‘t’”’ = 2.57 and the 0.01 per cent 
level at ‘“‘t’”” = 4.03. The ‘‘t’” analysis says 
that, given the two observations on cholesterol 
to start with, the subsequent five observations 
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on “G” during Pemmican feeding would arise 
by chance in less than 4 per cent of trials and 
those on “‘B”’ in less than 5 per cent of trials. 
The combined probabilities of the two experi- 
ments indicate that the higher values on fat 
feeding would arise by chance in something 
fewer than 2 out of 1,000 trials. The best esti- 
mate from these experiments is that the change 
to a high fat diet results in mean rises in serum 
cholesterol of 32.1 + 10.8, and 31.3 + 11.7 
mg per 100 ml, for “‘G” and “‘B,” respectively. 
But Mann says that his use of the ‘‘t’”’ test 
“revealed no evidence that subject B had in- 
fluenced his serum lipid levels by this high fat 
intake. The cholesterol and S; 12-20 levels of 
subject G indicated only suggestive evidence 
(0.10 > P > 0.05) that they had been increased 
by the treatment.’ How is this possible from 
these data? Perhaps in his computation Mann 
included the post-experiment observations as 
part of his ‘‘control,’’ though he explicitly indi- 
cated he used two observations and not three. 
But if the post-experiment observations are 
used we unwittingly introduce an additional 
hypothesis: ‘‘The post-experiment observa- 
tions are not influenced by the previous high 


fat diet and are proper samples of the control 


universe.’’ Can we prove this? On the con- 
trary, computation indicates that these post- 
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experiment observations are not homogeneous 
with the controls. Let us combine the observa- 
tions on “‘G’’ and ‘“‘B”’ by expressing the con- 
trol and post-experiment observations on each 
subject as percentage of the mean control value 
for that subject. We have then, 4 control 
values, 101.0, 99.0, 105.5, 94.5, and 2 post-ex- 
periment values, 108.4, 108.0, the means of these 
being 100.0 and 108.2, respectively. But the 
standard errors of these means prove to be 
+2.63 and +0.16, standard error of the differ- 
ence between means is +3.42 and “t” = 
(108.2 — 100.0)/3.42 = 2.40. At 4 degrees of 
freedom this means that the odds are about 14 
to one that the post-experiment values do not 
belong in the same universe as the control 
values. 


—ANCEL Keys, Pu.D. 
Laboratory of Physiological Hygiene 
University of Minnesota 
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COMMENT BY Dr. MANN 


Dear Sir: 


I believe that Keys is correct when he accuses 
me of bias in the interpretation of these data. 
These observations do indicate that the dietary 
treatment increased the serum cholesterol 
levels. It now appears to me that it would be 
more appropriate to compare the observed 
differences between control and treatment 
levels at the several observations rather than 
to compare the measured levels as I first did 
and as Keys so elegantly elaborated. The 
method with differences will show a probability 
of about 0.01 that these might be attributed to 
chance. 

It is of interest to compare this limited 


experience—and these experiments were the 
extent of my facilities—with the variability 
we have observed in adult men in their usual 
environment both with and without dietary 
alterations. Since we have published these 
findings it is not necessary to use the plentiful 
but still undocumented estimates of Keys. 

In the studies with Walker! we found that a 
short period of positive calorie balance accom- 
plished with a very low fat diet increased the 
serum cholesterol levels of two young men 35 
and 70 mg per 100 ml, respectively. In 
another experiment? in which three young men 
gained weight rapidly for 28 days while con- 
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suming large amounts of a high fat diet to 
which they were accustomed, the serum choles- 
terol level changes were +100, —20, and +50 
mg per 100 ml. In a study of the diurnal 
variation of cholesterol in 17 adults done with 
Chandler,* the pooled standard deviation was 
13.8 mg per 100 ml. In a study of normal sub- 
jects done with Watkin,* the mean total varia- 
tion (S;) over a period of several weeks of six 
young men of age and activities comparable to 
those of the present study was 14.64 mg per 
100 ml (S. E. = 2.43). It is clear that the 
increases obtained in the ‘““Pemmican’”’ Studies 
were about twice the variation that has been 
found in comparable young men studied with- 
out treatment but that this effect of a high fat 
diet was considerably less than that usually 
produced by positive caloric balance. 

The practical question, then, is whether the 
serum increases produced here are meaningful. 
In terms of the statistical hypothesis they seem 
to be, if we are willing to accept the several 
necessary assumptions. In terms of the vari- 
ability of serum lipid levels over long periods 
and with diverse additional variables the 
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increase observed here seems to me of question- 
able importance. I am skeptical that dietary 
fat is either the sole or even an important 
factor in the regulation of the serum lipid 
levels. 


—GEORGE V. Mann, M.D. 
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Nutrition News 


Fourth International Congress on 
Nutrition 


The 4th International Congress on Nutri- 
tion, organized under the auspices of the Inter- 
national Union of Nutritional Sciences, will be 
held in Paris from July 24 to 29, 1957, under 
the presidency of Professor Terroine, Director 
of the Centre National de Coordination des 
Etudes et Recherches sur la Nutrition et 
l’Alimentation. The Congress will be devoted 
to the study of scientific problems of nutrition, 
in animals and in man, in their normal and 
pathologic aspects. The Congress will be com- 
posed of six sections: Nutrition and Lactation; 
Nutrition and Reproduction; Nutrition and 
Skin; Nutrition and Digestive Flora; Nutrition 
and Senescence; and Miscellaneous Communica- 
tions. 

Among the Organizing Directors is Professor 
Gounelle, Corresponding Editor of this Jour- 
NAL. American contributors of papers include 
Prof. Gyérgy of the University of Pennsylvania 
and Prof. Maynard of the Cornell University 
School of Nutrition. 

The Organizing Committee will publish a 
volume containing all the introductory reports 
which will be on sale before the Congress, and, 
in book form, the summaries of the communica- 
tions. To appear in this volume, communica- 
tions must be announced and their summaries 
sent in before January 1, 1957, at the latest. 

Program, data concerning applications, and 
information on facilities for the journey and 
the stay of members of the Congress and their 
families may be obtained from: 4° Congres 
International de Nutrition, C.N.E.R.N.A., 71, 
boulevard Péreire, Paris (17°), France. 


New Foods and Nutrition Policy 


A statement explaining in general terms the 
new method of operation of the Council on 
Foods and Nutrition of the American Medical 
Association has been published (J. A. M. A. 
159: 779 (Oct. 22) 1955), following the discon- 
tinuance of the seal-acceptance program. 


Desirable nutrient standards for certain 
classes of foods are being developed by the 
Council. Since the physical properties of foods 
are subject to regulation by the Food and Drug 
Administration and by the laws of the indi- 
vidual states, the standards to be developed 
by the Council will be directed toward the 
improvement of the nutritional aspects of 
foods. These standards will appear in the 
J. A. M.A. Those for vitamin D fortified 
whole milk and evaporated milk appeared in 
the November 5, 1955 issue of the J. A. M. A. 

The Council is continuing to review educa- 
tional food advertising, i.e. advertising dealing 
with categories of food without reference to 
specific brands, processors, or distributors. 
When such advertising is considered to be con- 
sistent with current authoritative medical 
opinion, permission will be granted to use a 
statement indicating this fact. 

The Council is now expanding its nutritional 
education activities. It will gather and present 
factual material in the form of reports, articles, 
and scientific exhibits. Conferences on topics 
of current interest in the field of nutrition, such 
as the symposium on inorganic elements in 
human nutrition which was held at Vanderbilt 
University in April 1955 will be sponsored by 
the Council. 

Thus the Council will continue to give atten- 
tion to the improvement of foods, and will 
encourage accurate food advertising. In- 
creased emphasis on nutrition will serve an 
important role in keeping the physician and 
the public informed on recent developments in 
nutrition and its importance in health and 
disease. 

Vitamin Symposium 

The First European Symposium on Vitamin 
Bi will be held in Hamburg, Germany, from 
May 22 to 26, 1956. The object of this 
meeting will be to present chemical and bio- 
chemical studies, as well as the clinical use of 
vitamin Bj: and intrinsic factor in human and 
veterinary sciences. 
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Lecturers should register with Dr. H. C. 
Heinrich, Physiologisch-chemisches Institut der 
Universitat, Hamburg 20, Martinistrasse 52. 


Diabetes Courses 


The Public Health Service offers training 
in diabetes control through courses designed 
for physicians, public health administrators, 
nurses, dietitians, and nutritionists. The 


courses are conducted at the Diabetes Field 
Research and Training Unit, Boston, Mass. 
Each course is one week in length, and there is 
no fee for registration or tuition. 
inquiries to: 


Address 
U. S. Public Health Service, 
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Diabetes Field Research and Training, 639 
Huntington Ave., Boston 15, Mass. 


New Arteriosclerosis Officers 


The names of the officers elected at the 
recent annual meeting of the American Society 
for the Study of Arteriosclerosis are as follows: 
Arthur C. Corcoran, M.D., President; Chas. 
F. Wilkinson, Jr., M.D., Vice President; O. J. 
Pollak, M.D., Ph.D., Secretary-Treasurer; 
Aaron Kellner, M.D. Campbell Moses, Jr., 
M.D., R. Gordon Gould, Ph.D., L. L. Waters, 
M.D., Rudolf Altschul, M.D., and John E. 
Kirk, M.D., Directors. 
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Nutritional Quotes 


The Calcium Allowance 


“We do not have a definitive test for good calcium 
nutrition, and we know that people are different. 
The calcium allowance is not a measuring stick for 
forming judgments about the individual but a guide 
for planning food for our population.” 

—Margaret A. Ohlson. Journal of the American Die- 
tetic Association 31: 338, 1955. 


Diet in Infectious Hepatitis 


“The optimal diet in the treatment of infectious 
hepatitis consists of about 3000 calories containing 
approximately 150 grams each of protein and fat. In- 
takes about this level should be ad lib. Although 
fried and greasy foods may cause indigestion, the 
fat contained in meat, eggs, and dairy products is not 
harmful and adds greatly to the palatability of the 
diet. During the stage of severe anorexia the patient 
should be urged to take frequent small feedings. In- 
travenous glucose solutions should be administered 
when necessary to maintain a minimal caloric fluid 
intake. Although the forcing of a high-protein, high- 
fat diet, by stomach tube if necessary, has been 
demonstrated to hasten recovery on the average, 
critically ill patients with fulminating disease or im- 
pending hepatic coma may be harmed by excess die- 
tary protein. In these few patients, therefore, it is 
probably unwise to administer more than a mainte- 
nance quantity of protein.” 

—T. C. Chalmers et al. Journal of Clinical Investiga- 
tion 34: 1214, 1955. 


A Concept of Diabetes 


“We do not know the cause of diabetes, nor do we 
understand its very real relation to growth and size; 
but apparently diabetes in the latent form (“pre- 
diabetes”) remains with the victim years or decades 
before he or she becomes overtly diabetic. During 
this time pregnancy, corticotrophin therapy, acquisi- 
tion of Cushing’s syndrome or of acromegaly, a staphy- 
lococcal infection, or overeating, may uncover the 
individual already predisposed to diabetes. The 
previously adequately compensating pancreas cannot 
stand the additional stress completely, and evidence 
of the latent diabetic state is brought to the surface, 
divulging its menacing presence by embryopathies or 
changes in carbohydrate tolerance. Hence it is wrong 
to talk of diabetes only when glycosuria and hyper- 
caleaemia are present. It is a disorder which goes 
back much further than that—even into the womb.” 
—W. P. U. Jackson. Lancet 2: 631, 1955. 


Composition of Adipose Tissue 


“For many years discussions on obesity have as- 
sumed (1) that the difference in body composition 
between the thin man and the fat man is merely one 
of the amount of adipose tissue and (2) that adipose 
tissue is about 85 per cent pure fat, the remainde: 
being largely water. The figures on the composition 
of adipose tissue usually cited in this connection 
actually are a misinterpretation of the data of Bozen- 
raad. Bozenraad merely reported that he found from 
79 to 46.2 (average 15) per cent water in excised adi- 
pose tissue; he made no analysis of fat content. In 
any case it is curious that no allowance has been made 
for the fact that weight gain, other things being equal, 
implies a greater muscular mass to carry the extra 
weight and a greater circulatory volume to supply it 
and to reach the expanding volume of the body.” 
—A. Keys, J. T Anderson, and J. Brozek. Metabolism 
4: 431, 1955. 


Current Nutritional Targets 


“Today, in the second half of the 20th century, the 
principal problems in human nutrition about which 
the general public, the clinician, and the research- 
worker would all like more information include: (1) 
the relation of dietary habits to degenerative processes 
of ageing, and particularly to atheroma and the 
growth-rates of tumours; (2) the effects on health of 
the manifold chemical and physical treatments in- 
volved in the processing of all the common foods, 
which is inevitable in an industrial community; (3) 
the effects of various foods and dietary habits on the 
efficiency and working capacity of the industrial popu- 
lation; (4) the effects of diet on resistance to infec- 
tions; and (5) the constitution of diets most favour- 
able to human growth and development at all stages 
from prenatal life to adolescence.” 

—The Lancet 2: 382, 1955. 


Absorption in Cystic Fibrosis of the Pancreas 


“ «Failure to digest food’ means that because of lack 
of normal ferments, a given food appears in the feces 
unutilized. Eating this food may or may not produce 
illness. On a normal diet, patients with cystic fibrosis 
cf the pancreas lose about half the fed protein, half 
the fed fat, and 15 per cent of the fed carbohydrate. 
Doubling the protein intake increases the protein 
absorbed without producing ill effects, and improves 
the patient’s clinical condition although it also in- 
creases fecal protein loss. Doubling the fat intake re- 
sults in some increase in absorption but leads to loose 
stools, incontinence of feces, a subjective sense of in- 
digestion, and an increase in fecal fat. These children 
have deficient protein digestion, but not protein in- 
tolerance; they have deficient fat digestion with 
moderate fat intolerance.” 

—Dorothy H. Andersen and Emma M. Mike. Jour- 
nal of the American Dietetic Association 31: 342, 1955. 
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Reviews of Recent Books 


Feeding Your Child, by Samuel M. Wishik, Doubleday 
and Company, Inc., New York, 1955, pp. 223, $3.50. 


The feeding of infants and children presents innumer- 
able problems to parents, especially to those with 
their first-born child. No textbook can anticipate and 
describe for parents every situation and its exact cir- 
cumstances upon which information might be desired. 
Nevertheless, Dr. Wishik in this book has succeeded 
admirably in providing practical answers to a wide 
variety of questions which are bound to arise in the 
course of raising a child. 

The book is divided into eleven chapters with 
numerous captions in each chapter. This arrangement 
not only makes for easy reading but permits the reader 
to locate a specific point with a minimum of time and 
effort. The information supplied is sound and 
expressed in simple common-sense language easily 
understood. It reflects the author’s thorough famili- 
arity with the feeding peculiarities encountered in 
infants and children. Furthermore, his advice is in 
keeping with modern thinking on such topics as 
“Should I Nurse My Baby?,” ‘Demand Feeding,” 
“Rooming-In,” time of beginning solid foods for the 
infant, and the well-known capriciousness of the appe- 
tite of the pre-school child. 

In the reviewer’s opinion, parents and physicians 
alike will find this a very readable informative book. 

LEE Forrest HILL 


Nutrition Sourcebook, by Oliver E. Byrd, Ed. D., 
M.D., Stanford University Press, Stanford, Calif., pp. 
370, $7.50. 


The author of this collection of abstracts also edits 
the Health Yearbook, and these books are parallel in 
format and design. There are 400 abstracts varying 
considerably in length, subject matter, age of source 
(some go back to 1942) and, more important, scientific 
merit. There is a curious mixture of abstracts of 
“scientific” papers and others expressing opinions in the 
Congressional Record, newspapers, and lay magazines. 
There is an adequate subject and author index. 

The objective of the author is to select a representa- 
tive sample of the nutrition literature, and the 400 
Papers were screened and selected from about 4000 
professional articles. It is, therefore, of interest that 
only 89 articles were selected from the recognized 
nutritional, dietetic, and gastroenterologic journals in 
this country. Perhaps the prominence of general 
and specialty medical journals and lay periodicals may 
be ascribed to the author’s objective in presenting this 
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material to “nutritionists, health educators, school 
lunch-room personnel ...as well as that segment of 
the general population that needs reliable nutritional 
information.” For this last named group this book 
might hold its greatest attraction. Ss. O. W. 


Clinical Biochemistry (fifth edition), by A. Cantarow, 
M.D., and M. Trumper, Ph.D., W. 
Philadelphia, 1955, pp. 638, $9.00. 


B. Saunders, 


For 23 years ‘‘Cantarow and Trumper”’ has occupied 
a special place on the bookshelves of physicians who 
were interested in the integration of the laboratory 
and the bedside. The demand, as evidenced by five 
editions, has not diminished; in fact, the recent rapid 
growth of biochemical and physiologic knowledge 
makes this need even greater. 

The present edition contains much new material. 
This reviewer compared his copy of the second edition 
(1939) with the new edition and the differences are 
striking indeed. The index continues to be unusually 
detailed and hence useful in a book of thistype. There 
is also a valuable chapter (written with A. E. Rakoff) 
on hormone assay and endocrine function. 

It is hoped that future editions may include even 
more illustrations, because, in my opinion, metabolic 
processes can often be vividly presented in graphic 
form. 

Most if not all of the subject matter will be of inter- 
est to nutritionists, and they will join other readers in 
thanking the authors for a difficult task well done. 

Ss. O. W. 


The Body Fluids—Basic Physiology and Practical 
Therapeutics, by J. R. Elkinton and T. S. Danowski, 
Williams & Wilkins Co., Baltimore, 1955, pp. 626, 
$10.00. 


The modern period of medicine may be called the 
Physiologic Era. This is reflected in the current litera- 
ture and strikingly so in this fine scholarly work by 
two leaders in the field of electrolyte metabolism. The 
authors were both former members of the Yale school 
of body fluid physiology and made major contributions 
themselves, so that they write with wide experience and 
authority. 

It can be said at the onset that this is the most com- 
prehensive of the recent texts on fluid balance and 
electrolyte metabolism. The mass of data culled from 
the literature is amazingly large and ranges from the 
evolution of the protovertebrate of the Early Paleozoic 
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Era to the artificial kidneys of today. The basic 
physiologic principles are exhaustively discussed in 
290 pages. This is followed by a section of equal 
length on clinical entities involved in fluid metabolism. 
Readers will particularly appreciate the detailed index 
and the useful appendix. Some may be a trifle troubled 
by the method of identifying the numerous figures, 
and by the reference citations using numbers and letters. 
The coverage is not only complete but current, with 
many references from 1954. The authors deserve a 
vote of thanks for this labor of love. 

This is not a book for the freshman medical student. 
It will be, however, particularly valuable to house 
officers, clinicians, and investigators in all fields in 
which metabolism, with its endocrine and nutritional 
interrelationships, must be understood if therapy is to 
be intelligently applied. This will include practically 
all of the new medicine in this Physiologic Era. 

Ss. O. W. 


The Thyroid, edited by Sidney C. Werner, Hoeber- 
Harper, New York, 1955, pp. 789, illus. 130, figs. 63, 
$20.00. 


The 60 contributors who have supplied the material 
for this encyclopedic volume are known widely for 
their fundamental clinical and laboratory investiga- 
tions in the field of thyroid physiology and disease. 
The rapid progress made within the past decade in our 
understanding of the internal workings of the thyroid 
gland is presented by. Stanburg, who traces the mecha- 
nisms involved in the formation of thyroxine from iodine 
and tyrosyl radicals. The utilization, metabolism, 
and disposal of the thyroid hormones have been 
extensively studied; these items are considered in 
separate chapters, together with the actions of the 
antithyroid drugs and inhibitors. The reader is 
brought abreast of the current inquiries into the role 
of thyroxine activity in the biochemistry of the cell; 
the normal and abnormal histology of the thyroid is 
described and extremely well illustrated in the text. 
The waning interest in the basal metabolism test is 
evidenced by the abbreviated account of this phase of 
thyroid physiology, although the clinical aspects of the 
BMR are treated adequately. The sections dealing 
with serum precipitable iodine and, particularly, with 
methods for examination of thyroid activity with radio- 
iodine are admirably and thoroughly discussed. 

Over 500 pages in the third part of the volume are 
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devoted to the diseases of the thyroid. Of interest 
is the experience recounted in the management of thy- 
roid cancer. With respect to hyperthyroidism, tlie 
clinical aspects of this condition are presented in a 
series of well-integrated essays dealing with its etiology, 
skin and connective tissue changes, ocular manifesta- 
tions, cardiovascular and musculoskeletal systems, as 
well as the other aspects of body metabolism influenced 
by thyroidal disorders. The basis for the selection of 
specific methods for treatment of thyrotoxicosis and 
the techniques employed is worthy of careful study. 
In the discussion of the management of thyroid crisis, 
however, the favorable effect of cortisone and hydro- 
cortisone does not receive sufficient emphasis. Hypo- 
thyroidism and the various forms of thyroiditis com- 
prise the concluding sections of the volume. 

This text contains a wealth of material not found in 
any other single volume on the thyroid gland. It is 
assured a prominent place as an important reference 
work for those interested in human metabolism and 
the thyroid. C. R. SHUMAN 


Books received for review by the AMERICAN JOURNAL 
OF CLINICAL NUTRITION are acknowledged in this col- 
umn. As far as practicable, those of special interest are 
selected, as space permits, for a more extensive re- 
view. 


Infant Nutrition in the Subtropics and Tropics, by D. B. 
Jelliffe, W.H.O., Geneva (Distributed in U. S. by 
Columbia Univ. Press), 1955, pp. 237, $5.00. 

Modern Nutrition in Health and Disease, edited by M.G. 
Wohl and R. S. Goodhart, Lea & Febiger, Phila- 
delphia, 1955, pp. 1062, $18.50. 

The Biochemistry of Vitamin By, edited by R. T 
Williams, Cambridge, Univ. Press, 1955, pp. 123, 
$3.75. 

Doctors’ Offices and Clinics, by P. H. Kirk and E. D. 
Sternberg, Reinhold, New York, 1955, pp. 218, 
$12.00. 

The Biliary Tract, by J. A. Sterling, Williams & Wilkins, 
Baltimore, 1955, pp. 424, $10.00. 

Advances in Food Research, Vol. VI, edited by E. M. 
Mrak and G. F. Stewart, Academic Press Inc., New 
York, 1955, pp. 398, $9.00. 

Physiology and Pathology of Infant Nutrition (ed. 2), by 
L. F. Meyer and E. Nassau, Charles C Thomas, 
Springfield, Ill., 1955, pp. 533, $11.50. 
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NUTRITION SURVEYS: METHODS 
AND RESULTS 


The adequate assessment of the nutritional status 
necessitates a variety of approaches, including a careful 
examination of the people involved to provide vital statis- 
tics, anthropometric data, and food intake analyses, to- 
gether with certain laboratory information. In children, 
it must be recognized that there are seasonal variations in 
growth and that nutritional deprivation will be rapidly 
reflected in retarded growth rates and physical perform- 
ance. Changes from the norm in growth and develop- 
ment of children serve as a valuable index of nutrition, 
provided the samples are carefully selected and evaluated. 
In adult groups, the weight of the individuals in relation 
to height, age, and sex norms are considered a relatively 
sensitive and objective yardstick of the general nutritional 
status. The following reports on Iowa school children 
are excellent examples of the type of study necessary for 
thorough evaluation of nutritive data. 


Nutritive Value of the Diets of Iowa School Children. 
E. S. Eppright, V. D. Sidwell, and P. P. Swanson. J. 
Nutrition 54: 371, 1954 

This paper reports the average daily nutrient intakes 
of a sample of Iowa school children, classified by sex 
and by age in years, consecutively from 6 to 18. In 
selecting the public schools to be sampled, three sub- 
populations of Iowa were considered: (1) rural com- 
munities with schools having grades 1 to 12; (2) towns 
of less than 50,000 with separate elementary and high 
schools; (3) cities of 50,000 or more. In the last 
group, elementary schools only were sampled. 

Dietary data similarly obtained have been’ recently 
reported for selected groups of school children in the 
Northeastern region and in Louisiana. Methods of 
collecting data and of analysis were such as to facili- 
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tate comparisons between the Iowa children and those 
of the Northeastern states. 

The food-energy values of the diets of Iowa girls 
appeared to be somewhat greater at most ages than 
those observed for the girls of the Northeastern states. 
However, for the girls 13 to 15 years, remarkably close 
agreement was noted in the mean daily caloric value 
of the diets of the 120 Iowa girls, the 113 New York 
girls, and the 123 Maine girls, for whom the values were 
2516, 2614, and 2489 cal, respectively. The Iowa 
children tended to have diets with less calcium and 
iron than had the children of the Northeastern states 
The children of the Northeastern region were also 
noted to have many diets below the N.R.C. Recom- 
mended Allowances in calcium, ascorbic acid, and in 
vitamin A value. The deviations from the Allowances 
were less noticeable for boys than for girls, and for the 
younger than for the older girls. 

Except for calcium, Iowa boys tended to have larger 
mean intakes of food-energy and nutrients at succes- 
sive years. The intakes of girls 6 to 12 tended to in- 
crease irregularly, but beyond 12, food-energy and nu- 
trient consumption remained the same or decreased, 
except for ascorbic acid. At 12, trends in nutrient in- 
take of girls changed markedly, and at 16, negative 
deviations from the allowances were especially notice- 
able. 

The mean daily nutritive value of the diets of boys at 
most ages and of girls 6 through 12 years approximated 
or exceeded the Recommended Allowances, except in 
calcium. After 12, girls tended to have diets below the 
Allowances in most nutrients, but the deviations were 
greatest in iron and calcium. 

In each age-sex group approximately 12, 42, and 46 
per cent of the total food-energy value of the diet was 
obtained from protein, fat, and carbohydrate, respec- 
tively. Mean daily protein intake during school age 
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decreased from 2.7 to 1.1 g per kilogram body weight 
for girls and from 2.9 to 1.5 for boys. Mean daily in- 
takes of thiamine, riboflavin, and niacin were related 
to mean daily intake of protein —B. SurE 


Physical Measurements of Iowa School Children. 
E. S. Eppright and V. D. Sidwell. J. Nutrition 54: 
543, 1954. 


The present study was planned to reveal certain as- 
pects of the physical growth of a state-wide sample of 
Iowa school children, about whom considerable informa- 
tion concerning food habits, nutrient intake, and nutri- 
tional status was available. 

Five body measurements were made of a state-wide 
sample of Iowa school children, whose nutrient intakes 
and nutritional status were studied concurrently. The 
means at successive ages, 6 through 18, agreed closely 
with norms based on a partially longitudinal study of 
lowa City children. Mean weights at most ages tended 
to be larger than those observed in a mass study con- 
ducted in Iowa about 10 years ago, but mean heights 
were about the same. There was some evidence of a 
trend toward relatively greater gains in weight than in 
height. 

By most standards of comparison, fewer girls than 
boys were in the so-called normal range. At 12, fewest 
children were within the normal range. Overweight was 
more frequent among girls than boys, and among the 
older than the younger girls. 

Major differences in mean body measurements of 
children of successive ages were compared with mean 
nutrient intake. Of special interest were the periods 
of 9 to 10, and 14 to 15 for boys, and 12 to 13 for girls. 
Increments in mean body weight from year to year 
were irregular for boys and fairly regular for girls, de- 
spite the opposite trend in nutrient intake. Moreover, 
in the teen-age, mean weights and heights of girls 
tended to increase, although mean nutrient consump- 
tion apparently failed to increase or, in some cases, 
notably calcium, actually decreased with age.—B. SuRE 


Relationship of Estimated Nutrient Intakes of Iowa 
School Children to Physical and Biochemical Measure- 
ments. E. S. Eppright, C. Roderuck, V. D. Sidwell, 
and P. P. Swanson. J. Nutrition 54: 557, 1954. 

The.relationship of the levels of nutrient intake of 
children living at home and eating self-selected diets to 
their physical growth and nutritional status needs 
clarification. Adequate exploration of this problem by 
experimental procedures is difficult, since children can- 
not be subjected deliberately to suboptimal conditions, 
and since results obtained with controlled diets may 
not simulate those with the self-selected type. Mass 
studies of well-sampled groups provide data suitable 
for such a study. 

The purpose of the present analysis was to find out 
whether differences in level of nutrient intake were 
associated with differences in body measurements and 
nutritional status among the children in the state-wide 
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sample of Iowa school children. Furthermore, in view 
of the frequency with which the Recommended Al 
lowances of the National Research Council are used in 
the evaluation of diets of groups of children, it seemed 
important to find out whether the children’s diets wer: 
lacking in at least one respect. 

Relationships between levels of nutrient intake of 
groups of school children and their development, as 
revealed by body measurements, hemoglobin concen 
trations in blood, and serum concentrations of alkaline 
phosphatase, ascorbic acid, and carotenoids, have been 
studied. 

Comparisons were made between a state-wide sample 
of 223 children with liberal intakes of food and 432 
children with diets considerably lower in nutritive value. 
Their nutrient consumption represented the upper and 
lower extremes found in a fairly well fed school popula- 
tion. Dietary information was obtained by calculation 
of 7-day records. 

Children with the liberal diets which conformed fully 
to the Recommended Allowances tended to be slightly 
taller, heavier, and larger in leg girth than the children 
with diets at the other extreme, which on the average 
were somewhat below the N.R.C Allowances. No 
significant differences in hemoglobin or serum alkaline 
phosphatase concentrations were noted, though certain 
trends worthy of further study were observed. The 
mean serum concentrations of ascorbic acid and carot- 
enoids reflected the intakes of these two substances but 
other influences on the serum concentrations were evi- 
dent. Age-sex differences in the serum concentrations 
of these two substances were noted among the children 
with liberal intakes. 

The differences in nutritional status of children 
noted in this study were small, but they are indicative 
of trends which need to be scrutinized for the large 
groups of children whose diets are not drastically poor 
but may be suboptimal in nutrient content.—B. SurE 


Nutritional Status of Adolescent Idaho Children with 
Evaluation of Seven-Day Dietary Records. K. P. 
Warnick, S. V. Bring, and E. Woods. J. Am. Dietet. A. 
31: 486, 1955. 


Two hundred seventy-four school children, 15 and 16 
years of age and living in three Idaho communities, 


* kept records of measured food intake for seven days. 


Records made in 1951 were kept during January, 
February, or March for two communities, and during 
April or May for the third. The average daily intakes 
of calories, protein, calcium, iron, vitamin A, thiamine, 
riboflavin, niacin, and ascorbic acid were estimated for 
each child from published food tables. The average 
intake per subject of these nine nutrients showed little 
variation by community, but a pronounced difference 
by sex. Boys consumed substantially more of all 
nutrients than did girls. 

The average intakes per subject were 90 per cent or 
more of the N.R.C. 1948 Recommended Dietary Allow- 
ances for 16-year-olds, except for iron, calories, and 
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thiamine (70, 88, and 88 per cent, respectively) for girls, 
and calories and ascorbic acid (82 and 85 per cent, re- 
spectively) for boys. Higher allowances recommended 
for calcium and thiamine in 1953 than in 1948 added 
calcium to the above list for girls and thiamine for boys. 

Three-fourths of the subjects reported diets below 
the recommended number of calories, but the deviation 
from standard weight (Baldwin-Wood height-weight- 
age standards) was not related to caloric intake. The 
authors report that though few of the girls met the 
recommended allowance for iron, none had hemoglobin 
levels indicative of anemia, the lowest level observed 
being 11.5 g per 100 ml. 

Ascorbic acid and vitamin A were the nutrients fur- 
nished in amounts less than one-half of the N.R.C. Al- 
lowance for the largest number of subjects. 

Correlations between all pairs of nutrients and be- 
tween serum levels and dietary intakes of ascorbic acid, 
vitamin A, and riboflavin are reported. In the first 
comparisons, all were significant statistically. In 
the latter comparisons, only those between dietary 
and serum ascorbic acid and between dietary vitamin A 
and serum carotene showed significant correlations, 
This paper reports only nutrient intakes and gives no 
information on food habits or serum values. The latter 
are reported in other papers of the series —J. M. SmitH 


Nutritional Intake of Children. V. A. Beal. J. 
Nutrition 53: 499, 1954. 

The purpose of this study is to present findings on 
calcium, phosphorus, and iron intake of healthy children 
during the first five years of life. 

Data have been presented from 795 nutrition histories 
on 58 children in the first five years of life. Calcium, 
phosphorus, and iron intakes have been computed in 
terms of quartiles and maximum and minimum levels 
observed. In addition, some of the individual patterns 
of calcium intake have been shown. 

Intake of calcium rises rapidly in the first 6 months, 
less rapidly between 6 and 9 months, then decreases to 
a lower level between 2 and 3 years, when the median 
calcium level is 0.75 g and the median milk intake is 16 
ounces. This is followed by an increase in milk and in 
total calcium. There is a sex difference in calcium 
intake between 6 and 15 months, with the bovs reach- 
ing a higher level than the girls and maintaining that 
level for a longer period of time. 

Phosphorus intake increases during the first year, 
then shows a pattern intermediate between the sta- 
tionary intake of protein and the markedly decreased 
intake of calcium in the early pre-school years, increas- 
ing again between 3 and 4 years. 

The sharp rise of iron intake during the first year, 
due primarily to the high iron content of commercially 
prepared infant cereals is followed by a decrease as these 
foods are replaced in the diet. After 3 years, levels of 
iron intake increase, but from 21/2 years to 5 years more 
than 75 per cent of the intakes remain below the N.R.C. 

Recommended Allowance.—B. SURE 
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The Diets of Young Children. E. R. Bransby. 
Brit. J. Nutrition 8: 195, 1954. 


The survey recorded in this paper was made because 
information was needed on the amount of ascorbic acid 
supplied by the normal diet of young children. The 
survey could have been confined to the foods contain- 
ing ascorbic acid, but to avoid directing the housewife’s 
attention especially to those foods, it was thought 
better to collect information on the whole diet. The 
only published values then available for the diets of 
young children were those presented in 1947 by Wid- 
dowson, which were, however, collected before the war 
from a relatively small number of subjects belonging 
mainly to middle-class families. This survey gave the 
opportunity of getting more up-to-date information 
for a more widespread sample of children. 

A survey was made in 1951 of the diets of 461 children 
aged over 6 months and under 5 years living in ten 
localities in England. There were considerable dif- 
ferences between the food consumptions by individual 
children, but for all the principal foods except milk, 
sugar, and greens and other vegetables, soup and 
gravy, the average consumption increased with age. 
The average daily intake of calories increased from 1080 
cal for children aged under 1 to 1730 for children aged 
four. The corresponding figures for protein were 38 
and 51 g, for fat, 46 and 76 g, calcium, 0.97 and 0.76 
g, iron, and 6.7 and 9.0 mg, vitamin A, 2160 and 2380 
IU, thiamine, 0.58 and 0.77 mg, nicotinic acid, 2.7 and 
6.6 mg, riboflavin, 1.18 and 1.03 mg, and ascorbic acid, 
14.2 and 28.2 mg. 

Generally, boys, those in large families, those whose 
mothers went out to work, and those in the lower in- 
come groups tended to have intakes of calories and 
nutrients higher than average. Girls, only children, 
and those whose mothers did not go out to work tended 
to have intakes of most nutrients lower than average. 
For individual children there was a tendency for the 
weight of food eaten and the intakes of calories and all 
nutrients generally to be high or low, and not for high 
intakes of some nutrients to be associated with low 
intakes of others. 

For children aged from 6 to 12 months, 1, 2, 3 and 4 
years, intakes of calories, iron, vitamin A (including 
supplements), thiamine, riboflavin, and ascorbic acid 
(excluding supplements) exceeded on an average the 
intakes recommended by the British Medical Associa- 
tion. The protein intake of children aged 2 to 4 years 
was below the recommended amount by from 9 to 18 
per cent, the calcium intake of children aged 1 to 4 by 
about 25 per cent, and the nicotinic acid intakes for 
children aged under 1 by about 15 per cent.—B. Surg 


Dietary surveys such as those described above necessitate 
detailed information on food intake. Skillful methods 
and nutritionists are required to overcome the inaccuracies 
which occur when individuals manifest reluctance in re- 
vealing exact food intake. Among the methods employed 
are (a) the 24-hour recall method, (b) the 3-day record of 
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food consumed, (c) observers placed in the home to weigh 
and record food consumption, and (d) accurate records 
kept by institutions on foods procured, served, and con- 
sumed. These methods have supplied additional interest- 
ing information in the following studies from various 
geographical areas. 


Comparison of Nutrient Values of Individual Diets 
Found by Calculation from Food Tables and by Chemi- 
cal Analysis. K. K. Govil and D. Mitra. Indian 
Med. Gazette 89: 476, 1954. 

Records of food eaten in three days by 28 young adult 
medical students were analyzed. Duplicates of the 
same diets were collected and a chemical analysis per- 
formed. No statistically significant differences were 
found for average values for protein, fat, and iron by 
these two methods. However, the average values for 
calcium and phosphorus found by calculation were 
much greater than by actual analysis. More signifi- 
cantly, the differences between calculated and analyzed 
values for individual diets were in many cases so large 
as to throw doubt on the utility of individual diet data 
obtained by calculations from food tables. 

This subject has been investigated before, yet the 
reliability of the calculation method is scarcely doubted. 
In this study, nutritive values were calculated from 
Indian Government bulletins.—S. O. WaIFrE 


The Nutritional Status of Papago Indian Children. 
M. G. Vavich, A. R. Kemmerer, and J. S. Hirsch. 
J. Nutrition 54: 121, 1954. 

This paper reports the results of a nutritional survey 
on Papago Indian children selected because they repre- 
sent one of the few pure racial strains remaining in the 
United States. They exist on diets considered sub- 
marginal according to modern nutritional standards, 
and they give opportunity to determine the effects of an 
ample school lunch upon a population group. 

The data obtained from a survey of 115 children 
show that children receiving an ample school lunch are 
better nourished than those receiving a limited school 
lunch, as judged by certain indices generally held to 
reflect nutritional status. The blood of the children 
receiving the limited lunch was lower in total vitamin A 
and ascorbic acid then the blood of the children receiv- 
ing the ample lunch. Also, a higher percentage of the 
former showed symptoms usually associated with vita- 
min A and ascorbic acid deficiencies than did the latter 
group. Likewise, girls from the limited school lunch 
group showed poorer bone calcification than those 
receiving the good lunch. No significant difference 
between the two groups of children was found for height, 
weight, or age, hemoglobin, red or white cell count, 
volume of packed cells, sedimentation rate, or serum 
riboflavin, cholesterol, glucose, or protein.—B. SuRE 


A Qualitative Study on Family Meals in Western 
Samoa with Special Reference to Child Nutrition. S. 
Holmes, Brit. J. Nutrition 8: 223, 1954. 


[Vol. 4, No. 1 


Early in 1951 a survey of eating habits in Western 
Samoa was made by the South Pacific Health Service. 
The purpose of the study was to observe the factors 
that influence the nutrition of the young Samoan child. 
Nutrition was found to be influenced more by dietary 
customs than by the availability of food. There are no 
cows in the villages in Samoa and so no fresh milk. 

Methods were developed for collecting information 
about the nature of the diet. Many visits were paid to 
individual households at times including those when 
food was being eaten and prepared. The social back- 
ground is described with the traditional methods of pre- 
paring and cooking the food. The foods eaten were 
chiefly home-grown, but imported foods, particularly 
sugar, canned meat, and rice, were.eaten to some ex- 
tent. Breadfruit, taro, and green banana (all starch 
foods) were the most important home-grown sources of 
energy. Fish, shellfish, and eggs supplied some animal 
protein, with small amounts of pork and chicken. 
The diet of the weanling child was the least satisfactory. 
Children were often given the breast up to 20 months of 
age, but the diet subsequently tended to be deficient in 
protein. 

Although no fresh cow’s milk was available, occur- 
rence of kwashiorkor has not been recorded, and it is 
possible to provide an adequate weaning diet if suff- 
cient trouble is taken, and full use is made of the availa- 
ble foods by preparing them suitably. Details are 
given of how such a weaning diet may be prepared. 
Since nutritional status was much influenced by locality 
and custom, it is suggested that the nutrition of the in- 
fant might be improved if more consideration were 
given to village customs in public health and child wel- 
fare programs for this region.—B. SuRE 


PROBLEMS IN PEDIATRIC NUTRITION 


The feeding of infants has undergone a continuously 
changing trend in recent years. Solid foods have been 
introduced into the diet at earlier periods, so that many 
are now receiving these substances by the second month of 
life. It must be emphasized that human milk remains 
the most satisfactory single food for the growth and pro- 
tection of the infant, although the basis for the superiority 
of human milk is not clearly understood. The need for 
further studies on the value of early supplementation of 
the diet with solid foods before three to six months and 
on other problems dealing with pediatric nutrition has 
been stressed. However, suitable criteria of progress in 
growth and development of the infant need to be established 
jirst. 


Observations on Weight Gain in Infants. J. Thom- 
son. Arch. Dis. Child. 30: 322, 1955. 

The weight gain of children during their first year of 
life is widely used as a criterion of progress, but many 
of the standards are not only out of date, but were 
based on unreliable data. 

From 1737 observations on males and 1605 observa- 
tions on females, the weight gain at 4-weekly intervals 
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during the first year of life has been calculated. The 
observations were made on legitimate singleton first 
pregnancy infants whose birth weights were in the 
range 5!/2 lb to 9!/21b. All were delivered at an Edin- 
burgh hospital and attended the same hospital through- 
out the first year for follow-up. 

Males gain more weight than females. The male 
mean weight gain at 26 weeks, 157.6 ounces, is not at- 
tained by the female until 29 weeks, and the female mean 
weight gain at 52 weeks, 224.3 ounces, is attained by 
the male at 44 weeks. 

Apart from a doubtful relationship in the early 
weeks, the correlation between birth weight and post- 
natal weight gain is uniformly negative. The prev- 
alent idea that birth weight is doubled and trebled at 
certain ages is shown to be untenable. 

It is suggested that the customary method of record- 
ing infant weight should be abandoned, and only gains 
and losses recorded from birth —F. E. 


The inadequacy of simple growth data for evaluating 
the quality of the diet fed to children is exemplified in 
the following paper. However, this study brings to mind 
the excellent work of McCance in which the supplementa- 
tion of an inadequate diet with breads of different extrac- 
tion ratios resulted in a marked increase in development 
and performance records in a group of German children 
following World War IT. 


Growth and Amino-acid Intakes of Children on a 
Cereal-Legume-Vegetable Diet. N. G. Baptist and 
Beatric V. de Mel. Brit. J. Nutrition 9: 156, 1955. 

After a preliminary observation period on a mixed 
diet containing animal protein, the heights and weights 
of 23 Ceylonese children aged 1-6 years attending a 
municipal créche in Colombo were studied after they 
had been given an entirely vegetable diet, or the same 
diet with a supplement of skim milk. No statistically 
significant difference was found between the two groups 
as a whole. However, the children between the ages 
of 3'/. and 6 years on the entirely vegetable diet gained 
somewhat more in weight but decidedly less in height; 
not significantly so, however, perhaps in view of the 
short period of the trial (17 weeks). The authors felt 
on the available evidence that an increase in the cal- 
cium intake of Ceylonese children on rice diets would 
lead to improvement in height and general physique. 
The rate of increase of growth on a mixed diet contain- 
ing animal protein but deficient in calories was signifi- 
cantly smaller than on an entirely vegetable diet with 
higher calorie intake. The essential amino acid con- 
tent of the diets has been computed and approximate 
Tequirements for growth of children are suggested. It 
is concluded that a suitable mixture of vegetable pro- 
teins can support growth in children. 

The reader may get the erroneous impression from 
this paper that vegetable protein diets are as nutritious 
for growing children as those which contain animal pro- 
tein. It should be pointed out in the first place that 
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the authors of this study failed to compare diets with. 
animal protein with those of vegetable protein on an 
isocaloric basis. Furthermore, growth and height are 
insufficient yardsticks for optimum nutrition and the 
period of experimentation was too short. The influ- 
ence of the diets used on the blood picture and effect on 
resistance to infection should also be investigated before 
a sweeping conclusion as to the adequacy of a diet of 
vegetable proteins could be considered for growing 
children.—B. SuRE 


The interesting nutritional experiments which are pro- 
vided by nature among the Bantu of South Africa con- 
tinue to supply important information on the effects of 
inadequate protein and caloric intake during infancy upon 
human growth, development, and disease. 


Food Preparations Used in Weaning Urban Bantu 
Infants. A.R. P. Walker, D. C. Fletcher, E. S. P. Stry- 
dom, and M. Anderson. Brii. J. Nutrition 9: 38, 1955. 

In South Africa, it is customary for Bantu mothers to 
feed their babies almost exclusively at the breast for 
from 6 to 9 months, and subsequently to feed them 
partly at the breast for a variable period, sometimes as 
long as 3 years. In urban centers, in contrast with 
rural areas, the position differs somewhat, for Bantu 
women are often employed in domestic service or fac- 
tories. When such women become mothers, they often 
want to return to work as soon as possible after par- 
turition. Occasionally, therefore, their babies are 
cared for by relatives, so that premature weaning occurs. 
The most critical period in the nutritional life of the 
Bantu commences with weaning. The occurrence of 
the crisis is ascribed to ignorance, to the limited ability 
to buy milk products or nutritionally satisfactory milk- 
substitute foods, and to the fact that the weaned child 
is not given preferential treatment, but has to compete 
for the available food with the older members of the 
family group. The commonness of undernutrition and 
malnutrition among Bantu children at weaning sug- 
gested that it would be of value to determine the com- 
position of the food actually prepared by Bantu mothers 
for their children. 

The diet of children under 2 years of age was studied. 
Fifty-eight samples of food were taken from the bottles, 
or other containers brought by mothers for their chil- 
dren when waiting in the out-patient clinic of the 
Baragwanath Hospital in Johannesburg, and 191 
samples were taken in the home in Johannesburg. 
The food mixtures included cereal paps, proprietary 
mixtures of cereals and dried milk, and preparations 
of dried milk. Samples of the foods were analyzed 
for total solids, protein, and ash. It was found that a 
great many of the samples were too highly diluted, so 
that the concentration of protein and calories was so 
low that the child could not make satisfactory prog- 
ress. The numerous serious causes of over-dilution 
are discussed, and it is stressed that, even apart from 
them, the instructions given with commercial infant 
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foods often permit the total solids in the liquid food 
to vary by as much as 30 per cent.—B. SurE 


The addition of broad-spectrum antibiotics to the die- 
tary programs of poorly nourished infants has been found 
to increase growth rates in certain studies. This effect 
may be the result of the elimination of intestinal micro- 
organisms competing for essential food factors or which 
release toxic sutstances into the blood; or the antibiotic 
may in some way serve as a factor useful in cellular metab- 
olism. Of these possibilities, the first two appear to be 
the more plausible. 


Management of Food Intolerance in Infantile Wast- 
ing. M. K. Badr El Din. J. Egyptian M. A. 38: 
93, 1955. 

Infantile wasting, due to undernutrition, accounted 
for 16.5 per cent of total admissions of sick children 
in an Egyptian university hospital. In this report, 41 
cases, with a weight of at least 30 per cent below normal, 
were treated by one of four regimes. Of seven infants 
receiving dietetic management alone, ‘humanized 
buffalo milk’”’ and supplementary vitamins, five showed 
slow improvement (150 g/wk weight gain). Of 11 
children on the same dietary program but also receiving 
blood transfusions (10 ml/kg once or twice weekly), 
eight improved, one child’s weight did not change, and 
two showed a slight loss of weight over several weeks. 

Twelve infants were given 60-100 mg of Aureomycin 
daily in divided doses in addition to the same diet. 
The average weight gain was 500 g/wk, and the in- 
fants seemed happier and were able to tolerate their 
diets and the introduction of solid foods better. Essen- 
tially similar results were obtained in the 11 infants re- 
ceiving the diet with Aureomycin and blood transfusion 
in addition. The authors conclude that the tolerance 
for the diet could be enhanced when Aureomycin was 
also administered, whereas dietary management alone 
or with repeated blood transfusions were not as suc- 
cessful.—S. O. WAIFE 


It must be recognized that the eating habits of infants and 
children are profoundly affected by the attitudes of their 
parents. The child’s personality, emotional develop- 
ment, and activity all influence appetite and food prefer- 
ences. It is likely that the problem of obesity in the adult 
ts fundamentally linked with these early feeding experi- 
ences. The following paper presents an excellent analysis 
of the psychological aspects of eatinz as it affects the child. 


A Specific Factor in Symptom Choice. S. H. Frazier, 
Jr., M. H. Faubion, and A. M. Johnson. Proc. Staff 
Meet. Mayo Clinic 30: 227, 1955. 

The solution of ‘eating problems” in children is far 
easier when both the children and their parents are 
treated on a psychiatric basis. Often, indeed, a child 
cannot be helped unless the parents can be brought to 
see how their own unconscious wishes are fostering the 
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child’s abnormal attitude toward food. The results 
of such collaborative studies have illuminated sever: 
of the typical eating difficulties of childhood, and have 
led the authors to establish five tentative categories 
determining choice of a particular symptom. 

Since such extremes as obesity and anorexia nervosa 
have been attributed to a similar cause—the child's 
emotional insecurity in an unsatisfactory parent-child 
relationship—the assembled clues are a welcome contri- 
bution to a more precise delineation of the psychologic 
patterns determining these very different reactions 
In all five categories there is (unconscious) parental 
ambivalence (love-resentment) toward the child, rang- 
ing from mild (in familial obesity), through marked (in 
clinical obesity and skinniness), to ‘‘murderous”’ (in 
anorexia nervosa). In most, there is also parental 
ambivalence or hostility toward food. The fascinating 
case histories should be read in the original, since these 
subtleties of human relationships cannot very well be 
summarized. In general, all the cases reveal how the 
child, by overeating or refusing food, satisfies some 
unconscious desire of one or another parent—although 
the parent may loudly proclaim and consciously believe 
that he or she is intensely worried or disapproving 
about the child’s eating behavior. Apparently “Skinny” 
and ‘‘Fatso” are the unfortunate products—scapegoats 
and symbols—of unhappy marriages, in-law rivalries, 
and unconscious parental guilt, hostility, jealousy, and 
fantasied identifications. Until these unconscious 
pressures are acknowledged by the parents and so re- 
lieved, the child will continue to give them unconscious 
pieasure by persisting in his bad eating habits. 

The infrequency with which psychiatric help is ex- 
tended to both problem parents and problem child 
may explain why eating problems in children are so 
notoriously resistant to treatment. Since there are 
hardly enough psychiatrists—or parental funds—to 
permit ‘family psychotherapy” in all these cases, it is 
to be hoped that the family physician or pediatrician 
will take a longer—and wider—look at the bouncing 
boy and the birdlike girl, a look which will take in their 
“fond” parents. The Mayo group reports that insight 
and plenty of time for talking things out have proved 
remarkably helpful, even when applied by non-psychia- 
tric physicians, and even in such intractable conditions 
as anorexia nervosa.—C.-J. HOWELL 


The problem of feeding mentally defective children has 
been presented in a remarkably thorough fashion in the fol- 
lowing paper. It should be carefully studied in the ori- 
ginal by those having the responsibility of the care of such 
patients. 


Nutrition in Mentally Deficient Children. 
Walker. J. Am. Dietet. A. 31: 494, 1955. 


This article presents valuable guides for insuring the 
nutritional well-being of mentally deficient children 
through home or institutional feeding. Food selection, 
preparation, and service must be handled with par- 
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ticular care for the retarded child because of psycho- 
logic or physiologic handicaps. As the author states, 
“nutrition is neither the cause of mental deficiency nor 
is it the cure. Good nutrition, however, is a way- 
station through which I am sure one must travel if one 
is to gain for the defective the greatest improvement now 
possible using present-day techniques.” 

Since the mentally retarded child often comes from 
sub-standard home situations, such a child may have 
particular dietary deficiencies to correct. The author 
has been successful in using the Wetzel grid in follow- 
ing the child’s growth and development. Experience 
with more than 900 children over a five-year period has 
led him to feel that this method of following growth 
makes possible easy recognition of growth failure, is 
simple enough for ‘‘relatively easy institutional applica- 
tion’ and readily provides figures for individual caloric 
requirements. 

Proper food selection considers the individual’s idio- 
syncrasies, yet does not permit him to remain on a bland 
or unbalanced diet over long periods. Foods should be 
prepared to preserve all possible nutrients and served 
in a form which the individual child can handle. Color 
is important to foster interest, and some sweets should 
be provided, as most children like them. 

Proper feeding of the mentally defective requires 
time, patience, and ingenuity to permit the child to 
help to the best of his ability. Every effort should be 
made to provide implements and to position the child 
so that he can attain the maximum independence. Over- 
protection will delay his development to his fullest 
capacity. 

The role of emotional factors in nutrition is as im- 
portant with these children as with any unretarded 
children. Thus the nutrition and growth pattern can 
be altered in a pattern not corrected by diet alone. 

Particular problems of the mentally defective with 
associated cerebral palsy, the mongoloid with special 
skin and growth conditions, the epileptic defective, and 
the defective with progressive muscular dystrophy are 
considered. 

The author points out the need for further research 
into nutrition as applied to the mental defective per se. 
This is an interesting, helpful review for those con- 
cerned with the care of mental defectives.—J. M. Smitu 


The next two abstracts deal with some practical aspects 
of the treatment of the pediatric patient. 


Practical Scheme for Fluid and Electrolyte Therapy 
in Children. C. H. Snyder. J. A. M. A. 158: 1004, 
1955. 

In this paper the author presents a practical ‘‘rou- 
tine” for prescribing parenteral fluids in pediatric pa- 
tients. The original paper should be consulted for full 
details. 

Five different solutions were used: 5 per cent glucose, 
10 per cent invert sugar, 3 M sodium chloride, 3 M 
potassium chloride, and 1 M sodium lactate. Each day 
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a proper mixture of these solutions is prepared for the 
following 24-hour period. For daily maintenance the 
author recommends 1500 ml of water, 30 mEq sodium 
chloride, and 20 mEq potassium chloride per square 
meter of body surface. For each liter of fluid lost as 
diarrhea, vomiting, etc., 1 liter of water containing 135 
mEq sodium chloride and 15 mEq potassium chloride 
is replaced. 

Other formulae for the correction of dehydration are 
given, and the precautions which should be observed 
are described.—S. O. WAIFE 


Influence of Type of Feeding on pH of Stool, pH of 
Skin, and Incidence of Perianal Dermatitis in the New- 
born Infant. A. G. Pratt and W. T. Read, Jr. J. Pedi- 
atrics 46: 539, 1955. 

The pH of the stool, of the perianal skin, and of the 
axillary skin was measured in 251 infants, predomi- 
nantly from 2 to9daysof age. The occurrence of peri- 
anal dermatitis was also noted. One hundred-forty 
babies were breast fed, 50 were fed a prepared formula 
approximating breast milk composition and containing 
only lactose as carbohydrate, and 61 were fed an evap- 
orated cow’s milk and maltose-dextrin formula. 

During the first three days of life there was little 
difference in mean pH observations, regardless of feed- 
ing. From the fourth day, pH of the stool and of the 
perianal skin became increasingly acid for the breast- 
fed infants and for those fed simulated human milk, 
but remained relatively unchanged for those fed the 
cow’s milk formula. The axillary skin pH became more 
acid with age regardless of feeding. 

It was observed that perianal dermatitis is from three 
to five times more common in white babies fed an evap- 
orated cow’s milk and maltose-dextrin formula than 
in those who are breast fed.—J. N. ETTELDORF 


STEATORRHEA 


Impaired digestion and absorption of lipids occurs in 
sbecific diseases affecting the small intestine or pancreas. 
The consequences of faulty fat absorption are multiple, 
and include hypocarotenemia, hypoprothrombinemia, 
reduced tocopherol and vitamin A absorption, and hypo- 
calcemia as well as steatorrhea. It should be remembered 
that steatorrhea and sprue are not synonymous, although 
the term “‘sprue’”’ is commonly applied to all steatorrhea 
of unknown origin. The differentiation of steatorrhea 
of pancreatic deficiency from that of impaired gastrointes- 
tinal function is not difficult. In the former condition, 
undigested muscle fibers and high nitrogen content of 
the stool are encountered; there is impaired glucose toler- 
ance rather than a flat curve after oral administration of 
glucose; pancreatic ferments and bicarbonate are reduced 
and anemia is usually absent. 


Disorders of the Alimentary Tract and Their Nutri- 
tional Effects. Disorders of Fat Absorption. Proc. 
Brit. Nutr. Soc. 14: 33, 1955. 
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There is a wide variety of clinical conditions in which 
steatorrhea is seen, often present as part of a syndrome 
of generalized malabsorption, as avitaminosis, and mal- 
nutrition. It is always associated with celiac disease 
and sprue. Theories of fat and carbohydrate intoler- 
ance as a cause of celiac disease had to be abandoned in 
view of the striking results obtained with wheat- and 
rye-free diets. 

Since sprue was first described as a disease differenti- 
ated from dysentery, many theories have been postu- 
lated as to its causation. The most important of those 
are: 

(1) Specific infection. There is no really accepta- 
ble evidence for it, as the disease has never been trans- 
mitted to man. 

(2) Dietary deficiency. For this there is plenty of 
evidence in the fully developed case, i.e., remarkable 
success with folic acid therapy. However, all observ- 
ers who have worked in areas where sprue occurs 
agree that they see many cases in people where diet has 
been excellent; yet it is rarely seen in Africa where 
deficiency diseases are abundant. Furthermore, it 
was not seen in Japanese prisoner of war camps under 
conditions of extreme privation. 

(3) Tropical climatic conditions. There is no ade- 
quate basis on which to explain the absence of sprue in 
tropical Africa.—B. SuRE 


In severe pancreatic disease, the absorption of fat may 
be more seriously impaired than in the usual case of sprue. 
That some degree of fat absorption does occur in sprue is 
well known. However, in partial involvement of the pan- 
creas, fat absorption may be only slightly impaired. 
Pancreatic fibrosis in children is associated with marked 
impairment of fat absorption and nutritional distur- 
bances. 


Fat Absorption Studies in the Diagnosis and Treat- 
ment of Pancreatic Fibrosis. C. A. C. Ross. Arch. 
Dis. Child. 30: 316, 1955. 

The fat absorption defect in pancreatic fibrosis was 
investigated by means of fat-balance studies and 
chylomicrographs in 22 children between 2 weeks and 5 
years, and the findings were compared with those found 
in celiac disease. 

Of 14 children who were not too ill for metabolic 
study, 11 had a mean fat absorption of under 60 per 
cent; the remaining three who absorbed 72, 80 and 81 
per cent were all under 1 year old and living predom- 
inantly on milk. In celiac disease, the majority have 
a fat absorption above 70 per cent. 

The chylomicrograph was found to be a useful test 
in differential diagnosis. A maximum chylomicron 
increment of under 50 particles was obtained in 21 of 
the 22 children with pancreatic fibrosis, but uncom- 
monly in children with active celiac disease. 

The administration of pancreatin with feeding re- 
sulted in considerable improvement in fat absorption 
in 10 of 11 children with pancreatic fibrosis; the mean 
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increase in fat absorption was 23.2 per cent. The dose 
of pancreatin giving optimal fat absorption bore a 
rough correlation with the age of the child —F. E. 
HYTTEN 


In steatorrhea due to sprue, small intestinal absorptive 
function is impaired. The absorptive defects involve 
such factors as vitamin By. and folic acid, resulting in 
the production of a macrocytic anemia in many instances. 
The administration of these factors not only corrects 
anemia but smproves intestinal function in some instances. 
Those resistant to treatment may be helped from the stand- 
point of intestinal function by the use of steroid hormone 
therapy or corticotropin (ACTH), with disappearance of 
diarrhea and distention and a sharp reduction of fecal fat 
content. 


Observations on the Relationship of Intrinsic Factor 
to the Absorption of Labelled Vitamin B,. from the 
Intestine. S. T. Callender and J. R. Evans. Clin. 
Sc. 14: 387, 1955. 

The intestinal absorption of “cobalt-labeled vitamin 
Biz was studied in 4 control subjects, 4 patients with 
pernicious anemia, and 13 patients with steatorrhea, 
by measuring the unabsorbed radioactivity in the feces. 

The capacity of control subjects to absorb vitamin 
Biz appears to be limited, not rising above about 1 yg 
for all doses up to 5ug. No vitamin B, is absorbed in 
the absence of intrinsic factor, but in the patients with 
pernicious anemia the amount of- the vitamin absorbed 
is proportional to the dose of intrinsic factor up to 100 
mg of the preparation used; the total quantity of the 
vitamin absorbed is not greater than in the control 
subjects. 

In subjects with idiopathic steatorrhea in whom the 
absorption of vitamin Bj,» is defective, the absorption 
may be enhanced by giving intrinsic factor, but the 
amount required to produce an effect is much greater 
than in pernicious anemia. 

The apparent inhibition of absorption of vitamin By: 
which occurs in both controls and in patients with 
pernicious anemia treated with very large doses (4000 
mg) of an intrinsic factor preparation could be explained 
by the traces of cobalamin present in the preparations 
used.—F. E. HytTEN 


Interest has recently centered about the relationship be- 
tween wheat gluten and the existence of celiac disease in 


pediatric medicine. The elimination of this factor from 
the diets of patients with this condition has resulted in 
amelioration of symptoms with marked improvement in 
growth and general well-being. The editor of these ab- 
stracts has observed one adult with severe diarrhea, stea- 
torrhea, and weight loss, with segmentation of the small 
bowel on roentgen examination, who has responded well 
to a wheat and rye gluten-free diet. Proof of the harmful 
effects of gluten is afforded by the observation that symptoms 
recur upon introduction of gluten-containing factors in 
the diet. 
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Coeliac Disease. The Relative Importance of 
Wheat Gluten. C. A. C. Ross, A. C. Frazer, J. M. 
French, J. W. Gerrard, H. G. Sammons, and J. M. 
Smellie. Lancet 1: 1087, 1955. 

‘Celiac disease’ has been used to describe a symptom 
complex of chronic diarrhea, steatorrhea, and malnutri- 
tion, rather than a specific disease. The first real entity 
to be isolated from this complex was fibrocystic disease 
of the pancreas, and further progress in etiology was 
achieved when it was shown that children with celiac 
disease recovered on a wheat- and rye-gluten-free diet. 
But not all children with steatorrhea responded to this 
diet, and the present investigation set out to determine 
what proportion presenting with active celiac disease 
do not respond and to examine the etiology in these 
exceptional cases. 

Between 1951 and 1954 at the Birmingham Chil- 
dren’s Hospital 30 children with normal pancreatic func- 
tion and steatorrhea were admitted. (Steatorrhea is 
defined as a mean daily fecal fat of more than 5 g.) 
They were aged 6 months to 10 years. The main cri- 
terion of response to the diet therapy was a marked im- 
provement in fat absorption. Fecal fat was estimated 
in 10-day fat balance studies and systemic lipemia was 
studied by means of the chylomicron technique. Data 
were also obtained on body weight, glucose tolerance, 
hematology, and pancreatic enzymes, and the small 
intestine was studied radiographically. These findings 
are given in detail; briefly, 28 of the 30 children re- 
sponded to the wheat-gluten-free diet, as shown by a 
decrease in the fecal fat, increase in body weight, a rise 
in the chylomicron increment and in the hemoglobin 
level. There was a significant diminution in the dila- 
tion of the small intestine. It is worth noting that al- 
though the hemoglobin rose in all cases it was still well 
below normal in 20 children after their clinical recovery; 
it is suggested that the body stores of iron were probably 
depleted and that the diet alone was insufficient to re- 
store the hemoglobin to normal. There was a rapid in- 
crease in hemoglobin with oral iron. 

The two cases who failed to respond to the gluten- 
free diet are described in considerable clinical and bio- 
chemical detail. One was a case of bile salt deficiency, 
and the other was simply labeled fat intolerance, the 
origin of which was obscure. 

The term “gluten-induced coeliac disease’”’ is sug- 
gested for the disorder in those children who recover 
on diets free from wheat gluten —F. E. HyTTEN 


Coeliac Disease. J. W. Gerrard, C. Ross, and J. M. 
Smellie. Lancet 1: 587, 1955. 


Eighteen patients aged from 4 to 16 years who had 
suffered from celiac disease in early childhood and who 
had residual symptoms of steatorrhea, stunted growth 
and anemia, were treated with a diet free from wheat 
gluten. 

There was a very striking improvement in health; 
they gained in weight at two and a half times and in 
height at twice their previous rate; growth of nails and 
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hair was particularly noticed; vitality and general well- 
being increased. 

The output of fat in the feces fell from an average of 
8.3 g/day to 3.4 g/day. It is concluded that a diet 
free from wheat gluten is beneficial in both the active 
and the latent phases of celiac disease —F. E. HyTTEN 


Celiac Disease—What is it? L. E. Holt, Jr. J. 
Pediatrics 46: 369, 1955. 

In a brief historical review Holt points out that the 
term “celiac disease’ is a relatively recent one in 
American literature and in his opinion has ‘‘done us a 
disservice.”’ Students of this disease find that Gee’s 
original concept has been distorted and it is difficult to 
define this condition. The true incidence of the disease 
based on efforts to locate typical cases was found to be 
much lower than the responses to a ‘‘celiac diet’? would 
indicate. In parts of the world it is associated with in- 
tolerance to certain carbohydrates, especially polysac- 
charides. In other areas the opposite viewpoint pre- 
vails, and such well-known men as Herter recommend 
a diet high in starch. Thus a wide divergence in the 
quality of carbohydrates used in the diet of individuals 
may be associated with equally good results. There- 
fore, one may not be dealing with a form of celiac dis- 
ease simply because it responds to specific diet. The 
intolerance probably is temporary and ‘may bear little 
resemblance to Gee’s original description of the disease. 

The author offers his own definition of idiopathic 
celiac disease as follows: ‘“‘A state of malnutrition in- 
duced by a poorly understood functional disorder of 
intestinal assimilation.’”’ The clinical picture as de- 
scribed by Gee, with loss of body fat, protuberant 
abdomen, frothy stools containing excessive fat, etc., 
with a flattened glucose tolerance curve and malabsorp- 
tion of fat based on vitamin A absorption tests, remains 
acceptable. 

Dr. Holt disagrees with Dr. Dorothy Andersen’s 
thesis that starch granules in the stool represent an 
early stage of celiac disease which will later lead to stea- 
torrhea; furthermore, there is great reluctance to ac- 
cept fat staining as an index of steatorrhea, although a 
reasonable correlation may exist. Chemical analysis 
of the stools for fat is preferable. It is pointed out 
with the use of adequate data that the absorption of fat 
is not necessarily related to the fat content of stools; 
there may be excellent absorption with either high or 
low fat content in the stool and no simple clinical test 
of fat absorption is available. 

With reference to the value of undigested starch in 
the stool, the iodine test in the absence of symptoms has 
no diagnostic or prognostic value. 

In discussing whether or not poorly tolerated foods 
are absorbed, it is pointed out that in infantile diarrhea 
poorly tolerated food “demonstrated” rather than 
“induced” the intolerance. Also the ingestion of 
poorly tolerated food increased its absolute absorption 
with a constant percentage absorption. Data obtained 
from balance studies on three typical celiac patients 
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revealed that butterfat added to a standard milk diet 
resulted in an increased absorption of fat, although the 
fecal fat content increased. Clinical improvement was 
associated with a continuation of the increased fat in- 
take; in the author’s opinion, treatment has been aimed 
at the stools rather than at the patient. These findings 
are in agreement with Haas and others. 

Whether or not increased ingestion of carbohydrates 
results in an increase in the total absorption of this 
foodstuff has not been as well documented as in the case 
of fats, because undigested sugars undergo fermentation 
in the gastrointestinal tract. The opinion is expressed 
that the flattened carbohydrate tolerance curve may 
result from a slower rate of absorption rather than from 
incomplete absorption. This has been substantiated 
with the use of isotopically tagged sugar; 99.8 per cent 
was absorbed in normal children and 99.2 to 99.9 per 
cent in celiac children. Similar studies with starch were 
incomplete at the time of this writing. Using iodine 
reactions, Andersen and di Sant’ Agnese observed 85 per 
cent of starch to be absorbed. 

The important observation of Dicke ef al., that an 
idiosyncrasy (allergy) to cereal protein, especially 
wheat gluten, may manifest itself as celiac disease is 
brought out. Holt is of the opinion that sensitivity to 
wheat gluten accounts for a small percentage of these 
cases and that sensitivity to other food proteins such as 
potato may at times be an etiological factor. It is 
recommended that cereal grains, especially wheat, 
should be used cautiously. 

It is concluded that neither fat nor sugars need be 
excluded from the diet, which otherwise should be ade- 
quate in protein and vitamins. Starchy foods should 
be excluded when it can be demonstrated that sensi- 
tivity to the associated protein exists. 

The use of prophylactic and therapeutic antibiotics 
in the control of infections which unquestionably are 
associated with relapses is stressed. Agammaglobulin- 
emia was observed to be associated with one case of 
celiac disease.—J. N. ETTELDORF 


NUTRITION AND SMALL INTESTINE 
FUNCTION 


One of the less well-appreciated functions of the duo- 
denum is that of diluting gastric chyme with the fluid of 
its secretions, which contain the essential digestive en- 
zymes. In gastrectomized subjects, rapid dilution of the 
gastric contents may lead to distention of the small intestine, 
rapid absorption of glucose, and increased motility, which 
produce disabling symptoms. ‘Rapid absorption of glu- 
cose stimulates the release of insulin from the pancreatic 
islets, resulting in reactive hypoglycemia. A redyction 
in the carbohydrate intake with increases in fat and pro- 
tein rations produces an improvement in the nutritional 
status and aids in the relief of ‘dumping’ symptoms. 


Dietary Control of the Post-gastrectomy ‘‘Dumping 
Syndrome.”’ 
1955. 


M.A.Hayes. J. Am. Dietet. A. 31: 133, 
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According to the author, approximately 11 per cent 
of patients, following gastric resection, have been re- 
ported as experiencing distress after eating. Equally 
important clinically is the failure of partially gastrec- 
tomized patients to gain weight. Some patients who 
do not suffer from complications such as the “dumping 
syndrome” are asymptomatic except for inability to 
gain weight. The author summarizes several pub- 
lished reports which indicate that 40 to 50 per cent of 
patients are unable to maintain their average pre 
operative, and most are below their optimal, weight. 

This paper presents dietary recommendations based 
on seven cases which have been successfully treated. 
Experiences with one male subject are recounted in de- 
tail. This man, who had a pre-operative weight (best 
weight) of 77 kg at age 43 and before operation at age 53, 
dropped to 61.0 kg two months postoperatively and 
finally to 46.9 at 28 months. At this time he returned 
for observation and treatment. 

After thirty days during which he consumed a diet 
supplying 2190 calories, 80 g protein, 175 g carbo- 
hydrate, and 130 g fat, there was no weight gain. On 
the basis of measured basal metabolism and nitrogen 
and caloric balance data the diet was changed to 1950 
calories, 100 g protein, 50 g carbohydrate and 50 g fat. 
No fluids were allowed with meals. After 15 days on 
this regime, an average daily positive nitrogen balance 
of 9 g and a positive caloric balance of 181 calories were 
recorded. All of the diet was consumed, symptoms 
of the “dumping syndrome’”’ were absent, and diarrhea 
had completely disappeared. The subject gained only 
12 g daily, though it had been estimated that he might 
have gained 270. 

During the following 15 days the diet provided 3600 
calories, 150 g protein, 80 g carbohydrate, and 240 g 
fat. There was a daily positive balance of 7 g of nitro- 
gen and 896 calories. The patient showed a daily 
weight-gain of 197 g vs. a predicted gain of 210. At 
this point the patient left the hospital and follow-up 
observation for 12 months showed he continued on the 
3600-4000 calories/day and regained the pre-operative 
weight of 70 kg. 

The author suggests the use of high fat, high protein 
diets after gastrectomy, since the satiety value is lost 
in large part and this diet can be easily fed. A satis- 
factory diet is one with caloric ratios from carbohydrate, 
protein, and fat of 1:1.5:5. When the gastrectomy 
patient is discharged from the hospital, he should be 
given this type of dietary advice.—J. M. SmitH 


Disturbances of Glucose Regulation in Gastrec- 
tomized Subjects and their Treatment with Cortisone. 
J. Schiller, Gilbert-Dreyfus, M. Zara, L. Cahn, and E. 
Tyan. Sem. Hép. Paris 25: 1293, 1953. 

Among gastrectomized subjects, a certain number 
have hypoglycemic disturbances. The study of the 
arteriovenous (A-V) curves indicates a rapid absorp- 
tion, a very marked A-V differential, and a fall to low 
blood sugar levels. 


January-February 1956] 


Several mechanisms contribute to the development of 
these phenomena: (a) mechanical—the massive absorp- 
tion of ingested glucose; (b) humoral—the islets of the 
pancreas, under the influence of their natural stimulant, 
glucose, increase the secretion of insulin which, in turn, 
lowers the blood sugar; (c) nervous—glucose being the 
essential food of the nervous tissue. 

Cortisone, in a dosage of 25 mg per day, abolishes the 
clinical signs of hypoglycemia from the fourth day on, 
while the profile of the curves remains unchanged after 
ten days of treatment.—H. GOUNELLE 


Critical Study of Postprandial Symptoms Observed in 
Gastrectomized Subjects. L. Justin-Besancon, M. 
Lamotte, S. Lamotte, Barillon, P. Barbier, and P. 
Boivin. Sem. Hép. Paris 35: 2211, 1954. 

The etiologic conditions which govern the appearance 
of postprandial syndromes in gastrectomized subjects 
are reviewed. Clinical examination carried out on 18 
patients distinguishes two different syndromes: one, 
early, consists of digestive symptoms and a neurovege- 
tative upset; the other, late, often triggered by effort, 
is marked primarily by vegetative and muscular mani- 
festations. The evolution of these different syndromes 
is traced, and intravenous injections of potassium are 
proposed, to prevent muscular asthenia.—H. GOUNELLE 


Castrointestinal symptoms due to food allergy may 
assume a variety of forms. Purpuric manifestations 
resulting from foods to which the individual has been 
sensitized may lead to intestinal bleeding of alarming 
proportions. The ensuing report demonstrates that slow 
blood loss may occur due to the allergic mechanism. 


Chronic Rectal Bleeding due to Milk. F. P. Antia, 
and §.H. Cooper. Brit. M. J. 1: 1416, 1955. 

A case is described of an Indian woman of 38 who had 
a history of bleeding per rectum for seven years. She 
was mildly anemic, but the only other positive sign was 
the presence of multiple punctate hemorrhagic areas in 
the rectal mucosa. This suggested an allergic condition 
and milk was isolated as the allergen. Bleeding stopped 
when milk was eliminated from the diet and could be 
made to reappear in a few hours when milk was re- 
introduced. The woman was able to desensitize her- 
self by slowly increasing her milk intake from a single 
drop daily, and at the end of six months was taking 
milk in her tea without ill effect —F. E. HytTEN 


Anti-ulcer factors have been derived from cabbage 
juice, calf’s brains, and a variety of sources. At the pres- 
ent time, none has proved effective after adequate clincial 
trial. 


Ineffectiveness of Chicken Anti-Ulcer Factors in 
Treatment of Gastric and Duodenal Ulcer in Man. 
kK. Brgchner-Mortensen, N. B. Krarup, E. Meulen- 
gracht, and Aa. Videbaek. Brit. M. J 1: 818, 1955. 
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Ulcers in the gizzards of chickens can be prevented 
by a lipid extract of calf’s brain plus either an aqueous 
extract or vitamin Bj. In a carefully controlled ex- 
periment, 82 patients with gastric or duodenal ulcer 
were treated with these ‘‘anti-gizzard-ulcer” factors 
and 70 others were given a placebo of similar appear- 
ance. All 152 patients were otherwise subjected to an 
identical regimen of bed rest and diet which is described 
in detail. 

Treatment was evaluated in three ways: (1) the 
complaint of pain; (2) the intensity and duration of visi- 
ble or occult bleeding; and (3) the comparison of x-ray 
pictures taken before and after treatment. 

By these criteria, there were no differences between 
the treated and control groups, and it is concluded that 
the “‘anti-gizzard-ulcer” factors are of no value in the 
treatment of gastric or duodenal ulcer in man.—F. E. 
HyYTTEN 


The Effect of Detergent on Intestinal Digestion. 
B. Fuchs and F. J. Ingelfinger. Gastroenterology 27: 
802, 1954. 

The effects of sodium lauryl sulfate (SLS), an anionic 
detergent, on the enzymatic activity of human duo- 
denal contents obtained by intubation after stimulation 
with secretin were studied in vitro. Lipase was most 
readily inactivated, amylase next, and trypsin least. 
In vivo tests were conducted by performing starch, 
vitamin A, and glycine tolerance tests with and with- 
out the addition of SLS. Glycine levels were most 
consistently depressed by adding detergent. Large 
amounts of SLS depressed the majority of starch and 
vitamin A curves irregularly. Small amounts of SLS 
enhanced the absorption of vitamin A, which the 
authors believe may be related to its emulsifying 
properties. The authors conclude that the chance 
ingestion of detergent following its household use does 
not interfere with intestinal absorption of food. Larger 
amounts of detergent, as used in some ulcer therapy, 
may decrease absorption.—S. H. LoRBER 


The hypothesis that gastric secretion occurs in two 
phases, the first of which is mediated by vagal pathways 
and the second by the adrenocorticoids, has been proposed 
following experiments reported from several laboratories. 
Reduced adrenocortical function has been observed re- 
peatedly in subjects with myxedema. The reduction of 
gastric secretion in hypothyroidism may be attributable 
to hypoadrenocorticism. 


Effect of Experimental Athyroidism and Hypothyroid- 
ism upon Gastric Secretion in the Rat. D.C. H. Sun, 
H. Shay, H. Siplet, and M. Gruenstein. Gastroenter- 
ology 27: 189, 1954. 

Because of the conflicting data concerning the ef- 
fects of hypothyroidism on gastric secretion in man and 
animals, Sun ef al. investigated this relationship in the 
rat. Gastric secretion was studied after the following 
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procedures: total thyro-parathyroidectomy, partial 
thyro-parathyroidectomy, administration of radio- 
active iodine, and administration of thiouracil. 

Significant depression of secretion was observed in 
rats 8 weeks after total thyro-parathyroidectomy, after 
administration of radioactive iodine, and after con- 
tinuous feeding of thiouracil. Only the volume of secre- 
tion was depressed in rats 6 weeks after total thyro- 
parathyroidectomy. Partial thyro-parathyroidectomy 
produced no change in gastric secretion when these 
animals were compared to those having a mock opera- 
tion. The authors believe that the depression in gastric 
secretion produced by experimental athyroidism and 
hypothyroidism in the rat may be mediated through 
the adrenocortical pathway.—S. H. LorBER 


Certain experimental observations on gastrointestinal 
physiology are reported below. Clinical implications 
may be drawn from each of these studies. 


Basal Gastric Secretion in the Dog. L. Walker, W. 
Olson, and H. Necheles. Am. J. Physiol. 179: 473, 
1954. 


Animals were provided with stomachs which could 
be isolated from continuity with the small intestine 
only at the time of experimental observation. Basal 
gastric secretion was observed in these dogs. At this 
time the stomach was separated from the small intes- 
tine and continuity was restored by means of a cannula 
in the stomach and another in the duodenum or antrum. 
Under these experimental conditions, there was no 
basal secretion for long periods of time, up to 375 min- 
utes. The authors are of the opinion that with refine- 
ments in technique it will be possible to demonstrate 
that there is no fasting basal gastric secretion in the 
dog.—M. J. OPPENHEIMER 


Change in the Ability of the Intestine to Absorb 
Isosomotic NaCl Solution Following Distilled Water 
Instillation. D.D. Blickenstaff. Am. J. Physiol. 179: 
467, 1954. 


Dogs were prepared with jejunal rings. The tests 
were made in the unanesthetized state. Rates of ab- 
sorption of isosmotic NaCl solutions were determined 
in control periods. Following a period of distilled 
water instillation, the rate of absorption of water and 
chloride were reduced, the former significantly but the 
latter to an extent too small to be statistically signifi- 
cant. Water was rapidly taken up during the distilled 
water period but more rapidly when chloride was 
added to the solution. Calculations of the theoretical 
solutions which were absorbed showed them to be 
isosmotic during the control period but hyperosmotic 
after distilled water.—M. J. OPPENHEIMER 


Bile Secretion and Blood Supply of the Liver. H. L. 
Popper, N. C. Jefferson, E. Wulkan, and H. Necheles. 
Am. J. Physiol. 181: 435, 1955. 
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Complete common bile duct fistulae were prepared 
in dogs. If the hepatic artery was excised or the portal 
vein obstructed the flow of bile was unchanged. Also, 
a combination of these two procedures was ineffective. 
It is apparent that bile can still be produced in the ab- 
sence of blood flow through the hepatic artery and 
portal vein —M. J. OPPENHEIMER 


ANEMIA: CLINICAL OBSERVATIONS 


Cobalt in excessive quantities is capable of producing 
polycythemia in experimental animals. The same re- 
Sponse is observed in human subjects following cobalt 
administration. This is not due to an increased produc- 
tion of vitamin’ By, from the available cobalt. Favorable 
reports have appeared on the use of cobalt in the treatment 
of anemias of infection and of renal disease. The effect 
of cobalt is attributed to a pharmacologic or toxicologic 
property exerted by large doses, rather than to replace- 
ment therapy. Further observations on the response of 
erythrocyte aplasia following cobalt will be of significance. 


Pure Red-cell Aplasia Successfully Treated with 
Cobalt. J. R. Fountain and M. Dales. 
541, 1955. 

A case is described of a pure red-cell aplasia in a 
woman aged 49, who first presented with a hemoglobin 
concentration of 4.5 g/100 ml and a red cell count of 
1,250,000 per cu mm. 

There was no response to treatment with iron, liver 
extracts, vitamin By, folic acid, citrovorum factor, estro- 
gens, thyroid extract, corticotropin and cortisone; 
blood transfusion was of only temporary benefit. 


Lancet 1: 


Splenectomy led to an increase in red cell precursors in 
the bone marrow but no increase in red cells. 

No drugs were administered until four months after 
the splenectomy, when 50 mg of cobalt chloride was 
given twice daily by mouth. There was an immediate 
and sustained response and treatment was suspended 
after about two months. The blood picture has re- 
mained normal for the succeeding seven months and 
no further treatment has been required.—F. E. HytTEN 


The Use of Cobalt and Cobalt-Iron Preparations in 


the Therapy of Anemia. 
10: 852, 1955. 


A polling of the editorial board members was con- 
ducted to ascertain their views on (1) the use of cobalt 
preparations in the treatment of anemia; (2) the use of 
cobalt to ‘‘potentiate’’ iron therapy in the treatment of 
iron-deficiency anemia; and (3) the value of certain 
cobalt-iron preparations. 

It was generally agreed that the possible usefulness of 
cobalt was limited to the anemia of chronic renal insuffi- 
ciency, and it was pointed out that even in these cases 
the heightened erythropoiesis induced by cobalt does 
not result in any impressive clinical improvement. 
Furthermore, the frequent occurrence of nausea makes 
cobalt therapy distasteful to many of these patients. 


Editorial Board Panel. Blood 
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In the aplastic and hemolytic anemias cobalt is without 
value. 

In iron-deficiency anemia the results are so satisfac- 
tory with iron alone that the possible ‘‘potentiation’”’ of 
iron therapy by cobalt seems to be of negligible clinical 
importance. Any presumptive advantage to be 
gained by accelerating erythropoiesis would seem to be 
outweighed by the danger of cobalt toxicity. One 
contributor suggests that cobalt may have a deleterious 
effect on intracellular oxygen transport, and this possi- 
bility should serve as a further deterrent to unnecessary 
cobalt administration. 

The editors are agreed in recommending iron alone for 
iron-deficiency anemia and in discouraging the general 
use of cobalt by the medical profession. Cobalt ad- 
ministration should be confined to carefully controlled 
clinical trials —C.-J. HowELL 


Among the megaloblastic anemias responding better 
to folic acid then to vitamin By ts that seen in pregnancy. 
Folic acid has been found to be involved in a bewildering 
array of biochemical reactions. It is likely that the nutri- 
tional derangement leading to anemia is not a true defi- 
ciency but rather an as yet unidentified metabolic block. 


Megaloblastic Anaemia of Pregnancy and the 
Puerperium. J. Badenoch, S. T. Callender, J. R. 
Evans, A. L. Turnbull, and L. J. Witts. Brit. M. J. 1: 
1245, 1955. 


Nine women with megaloblastic anemia of pregnancy 
and the puerperium were studied. Only four were 
diagnosed before delivery and all were delivered within 
four weeks of diagnosis. 

No abnormality in the secretion of intrinsic factor, 
or in the absorption of fat was noted in any case, and 
the serum vitamin Bj», levels were all normal. In those 
treated before delivery, folic acid appeared to be more 
effective than vitamin Bj». 

The authors consider that, although an absolute 
deficiency of folic acid cannot be excluded, the anemia 
seems more likely to be due to some block in the metab- 
olism of the hemopoietic factors. —F. E. HytTEN 


Correlation of Vitamin B,, Levels and Urinary Folic 
Acid in Nutritional Megaloblastic Anaemia. P. W. B. 
Tasker. Lancet 2:61, 1955. 


The relationship between vitamin B,. and folic acid 
in the etiology of nutritional megaloblastic anemia is 
obscure. Folic acid is regarded as the best therapeu- 
tic agent and the serum levels of vitamin B,2 are usually 
low. 

An experiment on 29 patients with gross nutritional 
megaloblastic anemia in a Malayan hospital, mostly 
Indian and Chinese laborers, is described. A dose of 5 
mg of folic acid was given by subcutaneous injection 
and the amount excreted in the urine in the following 
6 hours assayed; the serum vitamin By: was also esti- 
mated. 


ABSTRACTS 


95 


There was a moderately close correlation between the 
folic acid excretion and the serum vitamin B,.—for 
example, a small excretion of folic acid following the 
loading dose was associated with a low serum vitamin 
By. The excretion of folic acid after an oral loading 
dose of 5 mg showed no such correlation.—F. E. 
HyYTTEN 


New Developments in the Diagnosis and Treatment 
of Pernicious Anemia. C. L. Conley and J. R. Krevans. 
Ann. Int. Med. 43: 758, 1955. 

This article is a compilation of the authors’ experi- 
ences with new techniques in diagnosis and experi- 
mental therapeutic regimes. The problem of the folic 
acid-treated patient with pernicious anemia who 
develops neurologic disease without much anemia is re- 
emphasized. This is a real hazard, one which every 
physician who prescribes shot-gun hematinics should 
be aware of. The problem of diagnosis in these pa- 
tients has been practically solved with the use of radio- 
active vitamin B,. studies, as described by Schilling. 
The authors confirm the usefulness of this test. 

Although remissions can be induced and prolonged 
by oral therapy with huge doses of vitamin By. alone, 
the serum vitamin By levels do not always return to 
normal and, in the abstracter’s experience, do not al- 
ways maintain adequate remissions. In the authors’ 
experience, 1000 micrograms orally per ‘week did main- 
tain satisfactory clinical and hematologic remissions. 
However, they agree with most authorities in this field 
that there is too much individual variation in patients 
to prescribe this form of therapy for routine use in the 
patient with pernicious anemia. Economically, it is 
unsound also. Parenteral therapy with vitamin Bj. 
remains the treatment of choice—J. F. MUELLER 


In pregnancy, the hemoglobin content is reduced to 
levels which are generally considered in the range of anemia 
due to dilution. However, iron-deficiency anemia may 
also occur as the result of increased requirements for this 
essential element. 


Iron-Deficiency Anaemia in Pregnancy. P. B. B. 
Gatenby and E. W. Lillie. Lancet 1: 740, 1955. 

At the Rotunda Hospital, Dublin, all women with a 
hemoglobin of less than 10 g/100 ml were investigated at 
a specialclinic. Of 4314 patients, 24 per cent had a 
hemoglobin below this level and 9 per cent had a hemo- 
globin of lessthan9g/100 ml. The incidence of anemia 
varied with the season, being lowest in the late summer 
and autumn; an increasing incidence of anemia was 
associated with increasing parity. 

Breathlessness was the commonest symptom but 
there was, on the whole, a surprising absence of symp- 
toms. Fifty-eight per cent of women with a hemoglobin 
of between 9.0 and 9.9 g/100 ml complained of no symp- 
toms, and even 2 of 9 women with a hemoglobin of less 
than 6 g/100 ml were symptomless. Nearly half the 
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cases with less than 9.5 g/100 ml had no clinical signs 
of anemia. 

Hemoglobin was estimated monthly and all were 
treated with iron-containing tablets. About half the 
women could not tolerate ferrous sulfate, 41 per cent 
could not tolerate molybdenized ferrous sulfate, and 
only 8 per cent were intolerant of ferrous gluconate. 
There appeared to be no obvious differences in the 
hematological response to these preparations. When 
oral iron was not tolerated, intravenous saccharated 
iron oxide was given. The very few anemias which 
failed to respond to iron in any form were found from 
marrow examination to be megaloblastic. 

It is suggested that iron-deficiency anemia of preg- 
nancy is essentially dietetic, and a case is made for the 
routine administration of an efficient iron preparation 
in pregnancy.—F. E. HyTTENn 


Intramuscular Iron: A Clinical Trial in Pregnancy. 
R. F. Jennison and H. R. Ellis. Lancet 2: 1245, 1954. 


Iron-deficiency anemia appears to be common dur- 
ing pregnancy, and there is only a limited time for treat- 
ment to ensure a satisfactory hemoglobin level before 
delivery. Oral iron may not be tolerated and its ef- 
fects are uncertain; intravenous iron therapy is not 
without danger. 

The recently introduced dextran-iron complex— 
“Imferon”—containing 50 mg of iron per milliliter, 
and suitable for intramuscular injection, was given to 87 
pregnant women. Sixty-eight were observed for six 
weeks and the remainder for shorter periods. Of the 
68, 50 received a dose calculated as necessary to correct 
their iron deficiency {[(100—observed Hb%)/10] xX 
250 + 500 mg]}. The other 18, who received a stand- 
ard dose of 500 mg, responded to a lesser extent. 

The results are presented in considerable detail. 
The response was variable and depended on the initial 
degree of anemia, but the 50 women who received the 
graded dosage showed increases of from 1.2 to 3.9 g 
hemoglobin (mean 2.24 g) at four weeks. Iron was 
shown to appear in the bone marrow within 48 hours. 

The utilization as calculated appears comparable 
with utilization of iron from this compound reported by 
other workers, but no allowance appears to have been 
made for the naturally-occurring increase in hemo- 
globin percentage which occurs toward the end of 
pregnancy. Pain at the site of injection was minimal 
and toxic reactions were generally slight. Pyrexia seems 
to have occurred in some women following the injec- 
tion, and nausea and vomiting occurred in six. The 
only severe reaction was of vomiting and syncope im- 
mediately following an injection. It is admitted that 
these symptoms are difficult to interpret in pregnancy. 
“Nearly all the patients reported that they felt better 
within 48 hours of the first injection.”—F. E. HytTEN 


Inadequate iron and protein nutrition, respectively, 
appear to be the primary factors in the high incidence of 
anemia among Eskimos and Nigerians. These findings 


[Vol. 4, No. 1 


reflect the lack of availability of these two essential food 
elements in these geographical areas. 


Anemia in Alaskan Eskimos. E. M. Scott, R. C. 
Wright, and B. T. Hanan. J. Nutrition 55: 137, 1955. 

Over a considerable area of Alaska, the Eskimo popu- 
lation is moderately anemic by the usual standards. 
The present study was designed to characterize this 
anemia, and determine its origin. The anemia in 
Alaska is often microcytic and hypochromic, but a 
considerable proportion of people, mostly men, have a 
moderate normochromic, normocytic anemia. Severe 
anemia was found only in women, and was definitely 
microcytic and hypochromic. Serum inorganic iron 
levels were uniformly low in mid-winter. Iron therapy 
over a 6-week period was effective in increasing serum 
iron in some cases, but was not effective in raising hemo- 
globin level except in one severely anemic woman. 

The data suggest that iron deficiency and some other 
factor are responsible for this condition.—B. SuRE 


The Natural History of Anaemia Associated with 
Protein Malnutrition. A.W. Woodruff. Brit. M. J. 
1: 1297, 1955. 

This is a long paper describing extensive investiga- 
tions in malnourished Nigerians; it cannot be ade- 
quately condensed for the purposes of an abstract. 
Briefly, the author traces the continuous impact of 
poor nutrition on the liver, from fetal liver damage 
due to maternal protein malnutrition, through protein 
deficiency in childhood and kwashiorkor, to further 
protein deficiency in adult life aggravated by disease 
and pregnancy. Anemia associated with chronic mal- 
nutrition and liver damage is similar at all ages.— 
F. E. HyTTEN 


The following excellent studies on the anemia of pre- 
maturity represent an important contribution which will 
significantly increase our knowledge of this condition. 


Studies on the Anemia of Prematurity. I. Fetal and 
Adult Hemoglobin in Premature Infants. I. Schulman, 
C. H. Smith, and G. S. Stern. Am. J. Dis. Child. 88: 
568, 1954. 

Utilizing the alkaline denaturation technique of 
Singer, Chernoff, and Singer, it was observed in 96 full- 
term infants that the fetal hemoglobin concentrations 
at birth ranged from 44 to 89 per cent with a mean of 71 
per cent. There was no demonstrable correlation be- 
tween the percentage of fetal hemoglobin and total 
cord hemoglobin. 

Premature infants weighing 2100 grams or less were 
studied at 24 hours of age and at 36-hour intervals dur- 
ing the period of hospitalization and thereafter at 
monthly intervals for one year. The fetal hemoglobin 
concentration after birth was significantly higher than 
in full-term infants and ranged between 73 to 89 per 
cent, with a mean 81 per cent of the total. There was 
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no correlation at birth between the fetal hemoglobin 
concentration and birth weight or duration of gestation. 

Great significance is placed on the increased rate of 
disappearance of fetal hemoglobin in these premature 
infants as against full-term infants observed by Chernoff 
et al. At the 7- to 12-month period fetal hemoglobin 
levels fell below the insignificant level of 2 per cent in 
24 per cent full-term infants and 64.9 per cent of pre- 
mature infants. There is little change in the per- 
centage of fetal hemoglobin in full-term and premature 
infants during the first 4 to 6 weeks, which indicates a 
comparable decrease in both fetal and adult pigments 
during this time. They observed a decrease in the rate 
of disappearance of fetal hemoglobin in the premature 
infant after 6 weeks of age at a time when adult hemo- 
globin is relatively increasing. This is interpreted as 
meaning that fetal hemoglobin is synthesized at this 
time, although there is a net loss of this pigment. Fur- 
thermore, there is a gain in total body hemoglobin since 
the concentration of hemoglobin levels off despite an 
increase in body weight. Although fetal and adult 
hemoglobin decrease at similar rates in full-term and 
premature infants during the first 4 to 6 weeks, their 
disappearance is at a greater rate during this period in 
the smaller premature infants and the increase in adult 
hemoglobin after this period is slower in the smaller 
than in the larger prematures. 

The inability of the premature infant to synthesize 
fetal hemoglobin in quantities comparable to the full- 
term infant may constitute a physiologic handicap.— 
J. N. ETTELDORF 


Studies on the Anemia of Prematurity. II. The 
Blood Volume in Premature Infants. I. Schulman and 
C.H. Smith. Am. J. Dis. Child. 88: 575, 1954. 

This very important contribution describes a method 
of approach to the problem of anemia in all age groups, 
although the study is concerned primarily with pre- 
mature infants. Blood volumes were determined by a 
modification of T-1824 dilution method of Nitshe and 
Cohen; a single sample of venous blood was obtained 
ten minutes after injection of the dye. The blood 
volume was calculated utilizing plasma volume and 
hematocrit and applying the correction factors of 
Mollison. The following basic observations were made 
on 38 premature infants: 

(1) The blood volume of 108 ml/kg at birth is rela- 
tively high and falls steadily for 6 weeks when it sta- 
bilizes at 73 ml/kg. The blood volume varies directly 
with the hematocrit. 

(2) The red blood cell volume declines similarly 
from 46 ml/kg at birth to 16 ml/kg at 6 weeks follow- 
ing which no significant change occurs. Red cell vol- 
ume also varies directly with hematocrit and does not 
differ significantly from that of full-term infants. 

(3) The plasma volume varied considerably and 
was independent of age and hematocrit. -There was 
no significant difference between the plasma volume at 
birth and during the second month. 
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(4) The increased blood volume of prematures 
compared to full-term infants is associated with a rela- 
tive excess of plasma volume, since the red cell mass in 
prematures and full-terms are not significantly different. 
The influence of such factors as placental transfer of 
blood before clamping the cord and the influence of 
complete gestation on the blood volume, hemoglobin 
and red blood cell concentration which are known to 
increase blood volume are discussed.—J. N. ETTELDORF 


Studies on the Anemia of Prematurity. III. The 
Mechanism of the Anemia. I. Schulman and C. H. 
Smith. Am. J. Dis. Child. 88: 582, 1954. 

By utilizing total blood volume and the proportion 
of fetal and adult hemoglobin, an original effort has 
been made to accurately assess the problem of anemia 
in this age group from the standpoint of its pathogene- 
sis and treatment. These investigators followed the 
total body hemoglobin and its component parts, which 
obviously has a great advantage over previous methods 
involving the determination of hematocrit and the con- 
centration of hemoglobin in peripheral blood. 

The total hemoglobin mass was obtained from blood 
volume and hemoglobin concentration and was frac- 
tionated into adult and fetal types; reticulocyte and 
red cell counts were also made. The basic physiologic 
alteration underlying the development’ of the anemia 
of prematurity appears to be a marked decrease in 
hematopoietic activity, coupled with a decrease in the 
survival time of the erythrocytes. 

Total body hemoglobin (fetal + adult) and hemo- 
globin concentration fell in a linear fashion during 
the first 5 weeks of life (1.43 per cent per day com- 
pared with a normal rate of 0.83 per cent). The total 
red cell count decreased in similar manner. 

At five weeks of age the body content of adult hemo- 
globin increased sharply and continued to increase 
steadily until 18 weeks of age. There was a temporary 
and unsustained increase in fetal hemoglobin at the 
time of initial increase in adult hemoglobin. 

Concomitant with the increase in body adult hemo- 
globin, there was a rise in total body hemoglobin which 
continued until the 18th week. 

At 16 weeks the quantity of total body hemoglobin 
is equal to that present at birth. Because of poor excre- 
tion of the iron which is liberated by the hemolysis of 
red blood cells it was stated that body stores of iron 
exceeded the requirements for synthesis of hemoglobin. 

At 18 weeks there occurred a decrease in the rate of 
hemoglobin synthesis, which was accelerated by exog- 
enous iron. 

A reticulocytosis of 10 per cent at birth fell to 1 per 
cent in a week and remained such for 4 weeks when a 
peak was associated with an increase in adult hemo- 
globin. 

By extrapolation of the rate of erythrocyte fall, it 
was determined that the survival time of initial red 
blood cell population was 77 days in premature infants 
compared to a normal of 100 to 120 days. 
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The increase in oxygen arterial saturation which is 
associated with birth is a factor in the suppression of 
erythropoiesis by the bone marrow. Blood trans- 
fusions will also tend to suppress bone marrow activity 
and may, therefore, be contraindicated as a therapeutic 
measure under ordinary circumstances. 

—J. N. ETTELDORF 


Blood Formation in Infancy. Part IV. The Early 
Anemia of Prematurity. D. Gairdner. J. Marks, and 
J. Roscoe. Arch. Dis. Child. 30: 203, 1955. 

kt has usually been taught that the early anemia of 
prematurity cannot be influenced by hematinics. 
The authors disagree, and offer impressive evidence 
to support their opinion. 

The 31 infants selected for intensive blood and mar- 
row studies were all below 3 lb, 9 oz in weight. Thir- 
teen of these infants received supplementary iron—60 
mg ferrous sulfate solution three times a day—from the 
second or third week of life. Thirteen others received 
cobalt in addition to iron. The hemoglobin curves 
of the iron-treated infants ran parallel to those of the 
controls until day 50, after which the curves diverged 
significantly: in the treated group, the hemoglobin 
gradually rose; in the control group, it continued to 
fall. From day 60 to 100 the difference between the 
hemoglobin level of iron-treated and untreated infants 
was statistically significant. 

Believing that the excessive post-natal fall in hemo- 
globin observed in premature infants is due to inade- 
quate erythropoietic response to the stimulus of ane- 
mia, the authors decided to test the effect of cobalt, 
since this agent is held to stimulate the marrow directly. 
A striking erythropoietic response did, indeed, occur 
in infants receiving cobalt in addition to iron, a response 
reflected both in the blood picture and in the normal 
appearance of the myelograms. 

Iron, then, while it may not prevent the early anemia 
of prematurity, does mitigate it, and cobalt may ac- 
tually prevent it from developing. Nevertheless, the 
authors recommend iron only, and not cobalt, despite 
its remarkable effect on erythropoiesis. Iron was well 
tolerated by these infants, but two of the infants re- 
ceiving cobalt showed signs of thyroid disorder (exo- 
phthalmos in both, and en obvious goitre in one). 
Others have pointed out the potentially goitrogenic 
action of cobalt, and these authors do not feel that it s 
justified to forestall anemia in premature infants at the 
risk of interfering with thyroid function.—C.-J. HowELL 


GROWTH-PROMOTING FACTORS 


The ability of certain chemical agents to support the 
growth of micro-organisms has been recognized for many 
years and has led to the discovery of a number of the vi- 
tamins and co-enzymes important in human nutrition. 
Biochemical dissection of foods continues to elucidate the 
nature of additional factors which in the future may be 
found to have a role in some phase of clinical nutrition or 
disease. 
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Gynaminic Acid. A Naturally Occurring Form of 
Neuraminic Acid in Human Milk. F. Zilliken, G. A. 
Braun, and P. Gyérgy. Arch. Biochem. & Biophys. 54: 
564, 1955. 

The fractions of milk possessing the highest growth 
activity for L. bifidus var. Penn. are the non-dialyzable, 
protein-free fractions precipitating between 60 and 87 
per cent ethanol. These fractions can be hydrolyzed 
with 0.05 N H.SO, for 1 hour at 80° C without loss of 
growth-promoting activity for the above-named or- 
ganism. After neutralization and treatment with 
Dowex 1, followed by elution with formic acid using a 
gradient technique, the authors isolated a new acid of 
composition C)2H2,Oj.N. Because of its occurrence in 
human milk they have tentatively named it gynaminic 
acid. The acid is one of the naturally occurring forms 
of neuraminic acid and is also a hitherto unrecognized 
component of the growth factor for L. bifidus var. 
Penn.—M. K. Horwitt 


Carnitine is a substance found in muscle extracts oc- 
curring in all forms of animal life. Because of its wide 
distribution, this substance must be considered to have 
some metabolic function. At present, it is known to be 
required for the growth of the mealworm and other beetle 
larvae, as well as for certain micro-organisms. Further 
investigation concerning its action, if any, in muscle 
metabolism is clearly indicated. 


The Effect of Substituting Carnitine for Choline in 
the Nutrition of Several Organisms. G. S. Fraenkel, 
S. Friedman, T. Hinton, S. Laszlo, and J. L. Noland. 
Arch. Biochem. & Biophys. 54: 432, 1955. 

Carnitine, an essential growth factor for several in- 
sects, is chemically related to a second growth factor, 
choline. Carnitine cannot be replaced by choline in 
nutrition of those insects which require carnitine. Five 
organisms, four insect species, and one mold, which 
normally require a dietary supply of choline, were 
tested for their ability to utilize carnitine in place of 
choline. Three of these, a choline-less mutant of 
Neurospira, the cockroach, Blatella germanicas and a 
flour beetle, Palorus ratzeburgi, failed to show any re- 
sponse to carnitine. Another beetle, Lasioderma senri- 
corne, gave a weak growth response to carnitine. In 
the presence of choline and carnitine, the larvae of this 
species developed normally and pupation occurred 
after about 25 days. In the absence of both choline 
and carnitine there was no growth. In the presence of 
carnitine alone, the larvae grew very slowly and were 
about half-grown after 35 days. 

In a previous experiment some larvae eventually 
pupated after a long period of growth. The fifth or- 
ganism, Drosophila melanogaster, appeared to utilize 
carnitine almost as well as choline. The results give 
no information about the possible metabolic role of 
carnitine. One of the organisms tested, Palorus ratze- 
burgi, requires both choline and carnitine. The two 
other insects for which a requirement for carnitine has 
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been demonstrated, Tenebrio molitor and Tribolium 
confusum, are relatively insensitive to the absence of 
dietary choline —M. K. Horwitt 


The Effect of Some Derivatives and Structrual 
Analogs of Carnitine on the Nutrition of Tenebrio 
molitor. P. K. Bhattacharyya, S. Friedman, and G. 
Fraenkel. Arch. Biochem. & Biophys. 54: 424, 1955. 

The larvae of the mealworm, Tenebrio molitor, grow 
slowly and begin to die after about 5 weeks on a diet 
consisting of casein, glucose, cholesterol, McCollum’s 
salt mixture No. 185, and 9 vitamins of the B complex. 
In the presence of a suitable natural source of carnitine, 
or of 0.37 ug, carnitine per g of diet, they grow steadily 
and survive. The criteria for carnitine activity are 
both survival and growth. The authors used the above 
method to study the carnitine activity of 3 types of 
compounds: (a) possible degradation products of carni- 
tine; (b) derivatives of carnitine; and (c) structural 
analogues of carnitine. Of 21 compounds tested, only 4 
showed any activity for Tenebrio. Esterification of 
8-hydroxyl or carboxyl groups cause little, if any, loss 
of activity. Substitution of carboxyl group by sulfonic 
acid group or of N-methyl groups by ethyl groups de- 
creases activity 100 to 200 times. 

The authors conclude that carnitine activity re- 
quires (a) the presence of an onium group, since y-amino- 
B-hydroxybutyric acid is inactive, whereas DL-y- 
triethylammonium (#-hydroxybutyrate and DL-2- 
hydroxytrimethylammonium propane 1-sulfonate are 
active, and (b) that 3 carbon atoms must separate the 
onium group from the carboxyl or substituted carboxy] 
group, since DL-§-trimethylammonium a-hydroxy- 
propionate is inactive. 

More recent tests, for reasons not yet determined 
and now under investigat’on, have failed to work ac- 
cording to the previous procedures. The larvae die 
very much more slowly in the absence of carnitine than 
before. In interpreting the latter phenomenon, carni- 
tine is considered to have survival effect but no growth 
effect. Apparently, the larvae require an additional 
growth factor, present in water-insoluble fraction of 
yeast.—M. K. Horwitt 


OBSERVATIONS ON VITAMIN E 


Initial reports on the use of vitamin E in patients with 
coronary artery disease indicated a reduction in anginal 
attacks and disability arising from this disorder. How- 
ever, subsequent clinical investigation has failed to provide 
confirmation for these earlier results. At the present 
time, there appears to be little justification for the inclu- 
sion of this vitamin in the treatment programs used in 
coronary occlusive disease. 


The Actions of a-Tocopherol on Mammalian Hearts. 
F.C. Lu, M. G. Allmark, and W. D. Graham. Canad. 
J. Biochem. & Physiol. 33: 21, 1955. 


ABSTRACTS 99 


There have been several reports in the literature that 
a-tocopherol is useful in a variety of heart diseases, 
and the only experimental evidence suggested that 
coronary flow in the isolated rabbit heart was increased 
by a perfusate containing a concentration of a-tocop- 
herol of 10-8 or less. A greater concentration was re- 
ported to have deleterious effects. 

In the experiments reported here a number of differ- 
ent preparations of a-tocopherol were used in both iso- 
lated perfused hearts and in dog’s hearts in situ under 
a wide range of conditions. In no experiment was 
there any noticeable effect on the heart contraction or 
on the coronary blood flow.—F. E. HytTEn 


Lipoproteins of Serum, Carriers of Tocopherol. 
L. A. Lewis, M. L. Quaife, and I. H. Page. Am. J. 
Physiol. 178: 221, 1954. 

The normal values for serum tocopherol in human 
beings are from 0.68 to 2.75 mg per 100 ml. Tocoph- 
erol was chiefly concentrated in the alpha-2-fraction of 
the lipoproteins. An increased intake of alpha tocoph- 
erol was followed by an increase in serum tocopherol. 
There was a concomitant smaller increase in serum lipo- 
protein.—M. J. OPPENHEIMER 


The absence of any observable effect of vitamin E upon 
the blood clotting mechanism is not surprising. There 
does not appear to be any relationship between its action 
as an anti-oxidant in certain biological systems and many 
of the clinical trials to which it has been put. 


The Lack of Effect of Vitamin E on the Blood Clot- 
ting Mechanism. R. M. Paul, J. A. Lewis, and H. A. 
DeLuca. Canad. J. Biochem. & Physiol. 32: 347, 
1954. 

Clotting times, prothrombin times, platelet counts 
and fibrinogen levels were estimated daily for three 
days on 11 male subjects. Six of these subjects were 
then given, by mouth, 600 mg of vitamin E daily for 
seven days, the other five receiving a placebo. The 
above tests were carried out on the fifth, sixth, and 
seventh test days. 

The only observed effect of the vitamin E was to 
raise the platelet count slightly, but the difference was 
of doubtful statistical significance—F. E. HYTTEN 


Clinical Trial of alpha-Tocopherol in the Prophylaxis 
of Thrombo-embolism. M. G. Wilson and E. W. 
Parry. Lancet 1: 486, 1954. 

The report of Ochsner et al. (J. A. M. A. 144: 831) 
that alpha-tocopherol was a useful prophylactic agent 
against thromboembolism was tested in a series of 100 
surgical patients. A further 100 were used as controls. 
All patients were over 40 years of age and were approxi- 
mately comparable in the distribution of types of oper- 
ation. They were all examined daily for calf tender- 
ness. 
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The treated patients received 200 mg of alpha-tocoph- 
erol daily by mouth, and 10 ml of 10 per cent cal- 
cium gluconate intravenously every second day. Of 
these, 7 had “mild” deep thrombosis and 3 “mild” 
superficial thrombosis. Of the controls, 9 had ‘‘se- 
vere’ deep thrombosis (2 of these had pulmonary em- 
boli), 1 had a “severe” superficial thrombosis, and 3 
had a “mild’’ deep thrombosis. 

There was, therefore, a marked effect on the severity, 
if not on the incidence of thrombosis, although with 
these numbers the report can only be considered as 
encouraging.—F. E. HyTTEN 


Studies on the Effect of Sodium Bisulfite on the Sta- 
bility of Vitamin E. R. F. Miller, G. Small, and L. C. 
Norris. J. Nutrition 55: 81, 1955. 

Evidence has been obtained in studies with chicks 
that the inclusion of sodium bisulfite in a purified diet 
containing iron, manganese, and copper salts accele- 
rates the development of oxidative rancidity in unsatu- 
rated fat and increases the incidence and severity of 
vitamin E deficiency. Both encephalomalacia and 
exudative diathesis were observed. Encephalomalacia 
appeared to be the more acute form and exudative dia- 
thesis the more chronic form of vitamin E deficiency. 

The results showed, in agreement with evidence re- 
ported by other workers, that actively developing oxi- 
dative rancidity in unsaturated fat is directly concerned 
in the destruction of vitamin E, and indicated that one 
of the functions of the vitamin is the maintenance of 
the integrity of unsaturated fatty acid molecules.— 
B. Sure 


Dysmenorrhea in young persons has been treated suc- 
cessfully in its milder forms with various antispasmodic 
and analgesic agents. The following report on vitamin E 
suggests it is of benefit in this troublesome condition. 
Further clinical trials are required before this agent can be 
evaluated. 


Vitamin E in the Treatment of Primary Dysmenor- 
rhoea. E. B. Butler and E. McKnight. Lancet 1: 
844, 1955. 

One hundred university students aged between 18 
and 21 with spasmodic dysmenorrhea, who were in good 
general health and had normal menstrual periods apart 
from the pain, were used to test the efficiency of vita- 
min E (a-tocopherol) in preventing their symptoms. 

Fifty were given 50 mg of vitamin E three times daily 
for ten days before the start of the period and for the 
next four days; the other fifty were given a similar 
course with a placebo which appeared identical. 

Results were analyzed in two phases—the ‘‘menstrual 
phase” and the “‘premenstrual phase.’”’ In the treated 
group, 76 per cent showed improvement in the men- 
strual phase and 91 per cent in the premenstrual phase, 
compared with 29 per cent of the controls in both 
phases. The beneficial effect was often delayed and 
improvement was sometimes spread over three months. 
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Symptoms recurred, although often with less severity, 
two to six months after the treatment stopped.— 
F. E. HytrEn 


A considerable literature has accumulated on vitamin 
E deficiency and muscular dystrophic lesions in experi- 
mental animals. In general, clinical experience with 
vitamin E in muscular dystrophy has not been impressive. 
A better understanding of the basic interrelationships be- 
tween the vitamin and muscle metabolism in human sub- 
jects is required. 


Metabolic Patterns in Experimentally Induced Mus- 
cular Dystrophy. A. E. Milman and A. T. Milhorat. 
Proc. Soc. Exper. Biol. & Med. 84: 654, 1953. 

The authors cite the work of Ellis relating to de- 
generative changes in striated muscles of rabbits 
treated with cortisone; the dystrophy-like syndrome 
resulting from cortisone administration in the rabbit; 
and the alleged protective effect against curtisone of 
pituitary growth hormone noted by Selye in the rat. 
They also cite the work relating to production of mus- 
cular dystrophy with vitamin E deficiency in rabbits. 
When “pituitary growth hormone’’ was administered 
together with cortisone in large doses, the metabolic 
abnormalities resulting from cortisone alone were in- 
creased. Superimposition of growth hormone on vita- 
min E deficiency was without effect clinically. Both 
cortisone and “pituitary growth hormone’”’ were dia- 
betogenic under the conditions used. 

(Note: ‘Pituitary growth hormone” is still a name rather 
than an entity; i.e., no pure preparations are as yet 
available.)—L. W. K1NSELL 


Contradictory evidence regarding the effects noted in 
diabetic patients following vitamin E administration has 
been published. In the following report, the dose of the 
vitamin was considerably larger than that usually em- 
ployed. The results obtained may represent a toxicologic 
effect rather than an actual improvement in the diabetic 
process. 


The Blood Sugar-Lowering Action of Vitamin E in 
the Normal and Diabetic Subject. H. Gounelle, C. 
Marnay, and H. Rabii. Presse méd. 62: 888, 1954. 

The authors have demonstrated that the oral ad- 
ministration of a large dose of tocopherol—10 g, four 
hours before the start of a glucose tolerance test—very 
clearly reduces the height of the blood sugar rise. 

In the diabetic, a high dose of tocopherol reduces the 
fasting blood sugar, as well as the blood sugar curve 
following the injection of a long acting insulin. Experi- 
mental alloxan diabetes in the rabbit is similarly ameli- 
orated by the oral administration of tocopherol. 
These authors claim a marked blood sugar-lowering 
action for alpha-tocopherol given in large amounts.— 
H. GOUNELLE 
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METABOLIC ASPECTS OF STRESS 


The definition of stress is sufficiently broad to include 
the effect of a wide variety of stimuli, from purely emo- 
tional factors to traumatic, pharmacologic, or toxic agents 
arising from the internal or external environments of the 
individual which are capable of modifying his physio- 
logical and metabolic behavior. The response to stress 
may be sharply altered from the norm by the nutritional 
status of the organism. The importance of nutrition in 
conditioning the response to stress is receiving wider 
recognition. The following abstracts deal with certain 
metabolic aspects of ‘“‘stress’’ due to exposure to cold, 
burns, and psychologic factors. 


Effect of Exposure to Cold on Some Aspects of 
Hepatic Acetate Utilization. E. J. Masoro, A. I. 
Cohen, and §. S. Panagos. Am. J. Physiol. 179: 451, 
1954. 

In this series, the control rats were maintained at 25° 
C and the test animals were placed in an environment 
of 0-2° C up to ten days. Liver slices were compared 
from the control and experimental groups. Those 
rats which were kept in the cold for one and two days 
were observed to have a marked depression of the abil- 
ity to synthesize C'4-labeled fatty acids from acetate. 
Adaptation was noted when the exposure period was 
five or ten days. The ability of the liver to produce 
fatty acid from acetate was almost normal for this 
length of exposure. Low liver carbohydrate and de- 
creased lipogenesis were related. When carbohydrate 
in liver was less than 4 per cent there was little or no 
lipogenesis. Above this level the amount of fat pro- 
duced bears a straight line relationship to the carbo- 
hydrate content of the liver. One or two days expo- 
sure to cold did not change the oxidation of acetate 
to labeled carbon dioxide. When the exposure was 
longer, then the oxidation was increased. Results on 
C'4 cholesterol were not easy to evaluate; often there 
was no effect. Ad libitum diets were accompanied by 
an increased cholesterogenesis when rats were exposed 
to five days of cold. Findings were similar when glu- 
cose was administered to rats kept one day in the cold. 
—M. J. OPPENHEIMER 


Effect of Cold Exposure and Fasting on Hepatic 
Acetate Metabolism. FE. J. Masoro, A. I. Cohen, and 
S.S. Panagos. Am. J. Physiol. 180: 341, 1955. 

These studies compare liver slices which were ob- 
tained from control rats and those which were obtained 
from fasted animals at 25° C or at 0-2° C. Observa- 
tions were made as to the ability of these slices to con- 
vert isotopic acetate to C'4O,, C!4-fatty acids and 
cholesterol. In the case of rats fasted either at room 
temperature or in the cold, much less acetate was con- 
verted to CO, than was the case in a control series. 
Glucose reversed this depression, whether it was 
added to the incubation medium or administered by 
stomach tube before the rats were sacrificed. Produc- 
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tion of liver fat and cholesterol are depressed in fasted 
and cold-fasted rats. It is suggested that a small 
amount of carbohydrate must be cometabolized for a 
significant amount of acetate to be oxidized. The con- 
version of acetate to acetyl Coenzyme A is a probable 
site of action. Enzymatic steps at this site may be 
coupled in some way with carbohydrate metabolism, in 
the absence of which the conversion of acetate to acetyl 
CO; is greatly reduced.—M. J. OPPENHEIMER 


Changes in the Thyroid of Rats After Removal From 
Cold. B. Catz, E. Geiger, T. Heriberto, and I. El 
Rawi. Am. J. Physiol. 179: 403, 1954. 

Rats were kept at an environmental temperature of 
3° C for one week. At the end of this time they were 
returned to room temperature (24-26° C). At this 
time thyroid cells regress from hyperplasia to normal. 
This change can be observed as early as six hours after 
removal from a low environmental temperature. Col- 
lection of radieactive iodine was unaffected 24 hours 
after the bout with cold.—M. J. OPPENHEIMER 


Effect of Extensive Denudation on Electrolyte and 
Nitrogen Balances, Ascorbic Acid Excretion and Ad- 
renal Cholesterol in Rats. E. P. Ralli, M. E. Dunn, 
W. J. Kuhl, Jr., H. Gershberg, and E. M. Beck. Am. 
J. Physiol. 179: 319, 1954. . 

When an extensive skin area was denuded, food in- 
take was higher in animals surviving more than 15 
days than in those which died before this time. In 
both periods fluid and electrolytes were increased. 
Rats surviving for 15 days retained more potassium 
than non-surviving rats. An increase in ascorbic acid 
excretion was observed during the two postoperative 
days. This was then decreased below control levels. 
Adrenal weights and cholesterol concentration were 
higher in wounded rats 15 days later than in intact 
female controls on the same diet.—M. J. OPPENHEIMER 


Management of Burns: III. Nutritional Care of 
the Burned Patient. Lancet 1: 152, 1954. 

This paper (one of a series of six articles prepared by 
a subcommittee of the British Association of Plastic 
Surgeons) summarizes briefly the additional nutri- 
tional requirements of burned patients. These affect, 
particularly, the protein intake, which may need to 
be more than double the usual requirements, and the 
calorie requirements, which are at least one third above 
normal. Fat tolerance varies and in some severe burns 
carbohydrate metabolism may be deranged so that 
carbohydrates may require restriction. The vitamin 
C requirement is raised. Some practical advice on the 
means of achieving these requirements is given.— 
F. E. HYTTEN 


Glutathione Metabolism in Men Under Psycholog- 
ical Stress. H. Persky. Psychosom. Med. 16: 489, 
1954. 
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A variety of physical stresses produce a diminution 
of the level of reduced glutathione (GSH), which is an 
important regulator of cell metabolism, present in 
blood and tissues. Increased production of adrenal 
cortical hormone is probably responsible for this dim- 
inution of GSH, which is accompanied by an equiva- 
lent rise of oxidized glutathione (GSSG). The author 
has studied the effects of a variety of psychological 
stresses on the metabolism of glutathione. 

The GSH levels were studied on 20 soldier-candidates 
for airborne training during a resting period, after 
engaging in physical activity, after jumping from a 34- 
foot tower, and after jumping from aircraft in flight 
at an altitude of 1000 feet. The GSH levels of the 
men at rest or engaging in physical activity did not 
change significantly. Men who jumped from the 34- 
foot tower or from the airplane showed a significant 
drop in the blood GSH level 10 hours later. The 
GSSG levels did not change markedly following the 
jump from the tower, but did rise significantly fol- 
lowing the plane jump. 

The finding that the concentration of glutathione is 
diminished under psychological as well as physical stress 
is of great importance to investigators interested in 
psychosomatic function, since reduction in GSH levels 
affects carbohydrate metabolism, and probably nu- 
merous other biological processes. The exact nature 
of the psychological stress capable of evoking this re- 
sponse is unknown. It is postulated that severe psy- 
chological stress operating over long periods may pro- 
duce irreversible depression of the blood glutathione 
level and its associated metabolic dysfunction.— 
S. W. ConrapD 


ITEMS OF GENERAL INTEREST 


Hypoglycaemic Effect of Dimercaprol (BAL) in 
Burned Patients and in Diabetes with Insulin-Resist- 
ant Hyperglycaemia. W..J. H. Butterfield. Lancet 
1: 489, 1955. 

A proportion of patients with severe burns develop 
hyperglycemia with glycosuria but without aceto- 
nuria about five days after the injury when they are 
“force-fed to offset the expected loss of weight.”” The 
disordered carbohydrate metabolism may last from a 
few days to months and may be related to increased 
adrenocortical activity. Glucose tolerance tests, glu- 
cose-insulin tests, and blood keto-acid levels are re- 
ported for eight such patients. The insulin resistance 
of the diabetic state in burned patients was maximal 
within three weeks of injury and then diminished; the 
diabetic state lasting more than 13 weeks was insulin- 
sensitive. 

Since it has been suggested that increased adreno- 
cortical activity may be related to altered thiol (SH) 
metabolism and “because it had been reported that 
intravenous glutathione reduced hyperglycaemia caused 
by cortico-trophin, it was decided to study the effect of 
dimercaprol (BAL), another SH compound... .” 
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Two hundred and fifty mg of dimercaprol in oil was 
given intramuscularly before glucose tolerance and glu- 
cose-insulin tolerance tests. Glucose tolerance was 
improved in the early phase of insulin resistance by a 
single injection given alone, and from 3 to 13 weeks 
when given with insulin. 

When dimercaprol was given in conjunction with in- 
sulin to a series of diabetic patients the glucose toler- 
ance was improved, particularly in those whose high 
insulin requirements suggested insulin resistance.— 
F. E. 


Water Exchange Between Intestinal Contents, Tis- 
sues and Blood. E. Grim, J. S. Lee, and M. B. Vis- 
scher. Am. J. Physiol. 182: 359, 1955. 

In these experiments analyses were made of mucosal 
and muscle tissue fractions and of the outflowing ven- 
ous blood from loops of ileum in dogs. These loops 
were washed with deuterium oxide for periods from 30 
seconds to 2 hours. It was observed that the average 
mucosal D,O is only 25 per cent of luminal concen- 
tration even after two hours lavage, while the venous 
blood concentration is never more than 5 per cent of 
luminal. The venous blood D,O is always less than 
the average D.O of mucosa or muscle fractions. The 
authors state that there are at least two and probably 
three rate-limiting steps when water passes from intes- 
tinal lumen to capillary blood. Two suggested factors 
are a low permissivity to water of the mucosal capillary 
wall and an arteriovenous shunt system of such a mag- 
nitude that 35 per cent of total blood flow through the 
intestine is implicated.—M. J. OPPENHEIMER 


Thyroid-Cortisone ‘‘Antagonism’’ in Rats as Meas- 
ured by Growth, Organ Weights and Food Utilization. 
S. M. Greenberg and K. Aterman. Metabolism 4: 
264, 1955. 

Prolonged administration of an excess of cortisone or 
of thyroid hormone inhibits the growth rates of experi- 
mental animals. In this study, both hormones were 
administered simultaneously in order to evaluate an- 
tagonistic effects and the influence of the combination 
upon growth, food consumption, and organ weights of 
rats. The quantitative data reveal that at optimum 
levels of thyroid in the diet of the cortisone-treated 
animals there is an increase in body weights with in- 
creased food consumption and efficiency of food utiliza- 
tion over the control cortisone group. The thyroid 
group was also protected from atrophy of the adrenal 
glands and from the involution of thymus and spleen 
observed in the group receiving cortisone alone. The 
two hormones had additive properties in their effects 
on relative heart and kidney weights. It is postulated 
that thyroid may increase endogenous ACTH for- 
mation and enhance cortisone destruction or inactiva- 
tion. Thyroid hormone may overcome the catabolic 
effects of cortisone by increasing the available energy 
for protein metabolism.—C. R. SHUMAN 
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Serum Vitamin A and Carotene Levels in Chil- 
dren with Rheumatic Fever. P. Wang, H. L. Glass, 
L. Goldenberg, G. Stearns, H. G. Kelly, and R. L. 
Jackson. Am. J. Dis. Child. 87: 659, 1954. 

The recurrence rate of rheumatic fever was ob- 
served to be lowered in children following improve- 
ment in their environment and nutrition. Therefore, 
the effects of diet, intercurrent infections, exacerba- 
tions of the rheumatic process, the severity of heart 
damage, the presence of decompensation, and the 
effect of ACTH on the vitamin A and carotene levels 
of the serum were followed in a group of children 
during the entire course of rheumatic fever. Also, 
the absorption and excretion of the vitamin following 
ingestion of a large dose of vitamin A were investi- 
gated. 

There is no evidence that children with rheumatic 
fever have a higher vitamin A requirement than 
normal children. 

The serum vitamin A levels of rheumatic children 
were found to be decreased under the following con- 
ditions: (a) during the acute and early subacute 
stages of the disease; (b) in patients with severe 
cardiac damage with passive congestion of the liver; 
(ec) during intercurrent upper respiratory infections; 
(d) in patients with acute exacerbation of rheuma- 
tic processes; and (e) in patients with an inadequate 
vitamin A and carotene intake of some duration. 

It is concluded that the diet for the child with 
rheumatic fever should be supplemented with 3000 
to 5000 IU of vitamin A. During the acute stage, 
the need for supplementation is greater, as frequently 
the child’s nutritional intake is limited during this 
phase of the disease. High normal values were 
observed more consistently during the subacute and 
inactive stages of the disease when vitamin A intake 
was ample. The aqueous preparation was found to 
be absorbed more rapidly. No indication was found 
for giving large amounts of vitamin A, and it is 
advisable to keep in mind that fat-soluble vitamins 
are stored in the body and that large amounts taken 
over a period of time may be toxic. 

Corticotropin and cortisone profoundly increased 
the levels of serum vitamin A and carotene during 
the various stages of active rheumatic fever. 

With a few exceptions, vitamin A, either in aqueous 
or oily medium, was well absorbed by children in 
varying stages of rheumatic fever—J. N. Erre.porr 


Metabolic Studies with Pre-adolescent Girls. I. 
Utilization of Carotene. D. S. Moschette. J. Am. 
Dietet. A. 31: 37, 1955. 

This paper reports a nine-week study of the utiliza- 
tion of carotene from sweet potatoes by six girls, 
aged 8 to 11 years. The experiment was well designed 
to permit testing of the effect of several variables, in- 
cluding subject differences, length and order of 
periods, and dietary treatments. Thus, subjects living 
under constant supervision on a controlled dietary 
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regime were divided into two groups, and dietary re- 
versals were made in measuring the utilization of 
3600 wg carotene daily from sweet potatoes with and 
without non-fat milk solids. Carotene utilization was 
gauged by (1) changes in percentage fecal excretion 
of carotene, and (2) changes in blood serum levels of 
carotene and vitamin A when values on a carotene-, 
vitamin A-free basal diet were compared with data 
for the same subjects consuming this diet supple- 
mented with sweet potatoes and adjusted to be 
isocaloric, isonitrogenous, and equal in fat and ecal- 
cium content. 

Preliminary observation of the girls for six weeks 
showed them to be in good health and customarily 
consuming diets which maintained excellent concen- 
trations of serum hemoglobin and ascorbic acid. 
Serum carotene and vitamin A levels were in the 
higher or normal range suggested by Bessey and 
Lowry, except for one subject who fell below normal 
(20 wg vitamin A per 100 ml). 

In the summary of the data, the author states that 
the mean fecal excretion of carotene for the five 
girls 8 and 9 years of age ranged from 71-78 per cent. 
This decreased to 61 per cent for the 11-year-old. 
The mean carotene utilization for all subjects was 
thus 28 per cent. The blood serum levels of caro- 
tene rose when sweet potatoes were added to the 
basal diet devoid of carotene and vitamin A (1056 
vs. 94.0 wg/100 ml), though the increase was not 
statistically significant. These levels were below 
those in the preliminary period, which averaged 162 
ug per 100 ml serum. The author raises the question 
as to whether a daily intake of 3600 ug beta-carotene 
was sufficient for these subjects. 

The blood vitamin A levels were higher during the 
controlled dietary regimen than in the preliminary 
period during which the average level was 28.8 ug/100 
ml. These levels increased to 44.1 wg during the first 
three weeks on the basal diet, and there was no fur- 
ther increase with the addition of sweet potatoes. 
The addition of fat-free milk to diets had no statis- 
tically significant effect on serum levels of carotene 
or vitamin A. 

The paper presents an excellent discussion of some 
of the factors which have been shown by other in- 
vestigators to affect fecal carotene and blood serum 
vitamin A and carotene. The reviewer raises the 
question as to whether the change of fat intake from 
approximately 40 per cent of the calories as reported 
for preliminary diets to 25 per cent of the calories in 
the experimental diets may not have affected the 
comparisons noted for fecal carotene and serum caro- 
tene and vitamin A during the preliminary and ex- 
perimental periods—J. M. Smitu 


The pH and Buffering Power of Human Bile. N. 
Crawford and B. N. Brooke. Lancet 1: 1096, 1955. 

There have been few investigations of normal hu- 
man bile; it is commonly regarded as alkaline in 
reaction. 
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Bile was obtained directly by aspiration from the 
gall bladder at laparotomy in 20 subjects with normal 
livers and gall bladders and in 10 with liver or bile 
duct disease. 

The pH was usually neutral or alkaline, but oc- 
casionally acid, in both normal and abnormal cases, 
the ranges being 6.5-9.0 (mean 7.3) and 6.9-8.0 (mean 
7.6), respectively. The buffering capacity of the bile 
was not relaied to the initial pH but appeared to vary 
in proportion to the total solids. Normal bile con- 
tained 11.0-21.9 g/100 ml and abnormal bile 38-128 
g/100 ml. Bile acts best as a buffer between pH 5 
and pH 4—F. Hyrren 


Influence of High Levels of Vitamins on Resistance 
of Chicks to Fowl Typhoid. C. H. Hill, H. W. 
Garren, J. W. Kelly, and C. W. Barber. Proc. Soc. 
Exper. Biol. & Med. 88: 535, 1955. 

Vitamin mixtures containing 10 times the normal 
amount of all of the known essential vitamins were 
fed to fowls infected with Salmonella organisms. A 
very marked decrease in mortality was noted in the 
treated animals as compared to the controls. 

Animals receiving 10 times the normal amount of 
water-soluble vitamins only, or receiving only 0.1 
per cent ascorbic acid (in addition to normal amounts 
of essential vitamins) showed no decrease in mor- 
tality. Animals receiving ten times the normal 
amount of the fat-soluble vitamins showed an actual 
increase in mortality over the controls—L. W. 
KINSELL 


Effect of Bleeding on Rabbit Marrow Polyunsat- 
urated Fatty Acids. J. D. Evans and M. J. Oppen- 
heimer. Am. J. Physiol. 181: 509, 1955. 


The marrow fats of 12 experimentally anemic rab- 
bits have been analyzed spectrophotometrically. Of 
these, six were anemic from simple bleeding and six 
from bleeding followed by intraperitoneal re-injection 
of laked red corpuscles. 

When the hemopoietic mechanism is under the 
stress of anemia, the percentages, as well as the abso- 
lute quantities, of linoleic and linolenic acids de- 
crease. However, loss of the polyunsaturated fats 
from marrow is not related to hemoglobin synthesis. 
The conclusions from this work are that marrow fat 
is predominantly a storage depot for body energy, 
but with the auxiliary function of contributing some 
of its substance to the blood cells. In experimental 
anemia, linoleic and linolenic acids are preferentially 
transported from marrow, principally by the blood 
plasma.—M. J. OPPENHEIMER 


Insulin Sensitivity in Adrenalectomized Rats 
Treated with Ascorbic Acid and Desoxycorticos- 
terone Acetate (DCA). 
novic, and LL. Rabadjuja. 
1955. 


N. Allegretti, G. Vukadi- 
Am. J. Physiol. 180: 508, 
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Ascorbic acid does not produce sensitization to 
insulin in adrenalectomized rats. However, if des- 
oxycorticosterone acetate (DCA) is used, sensitiza- 
tion is produced. There is less sensitization if salt 
in the diet is restricted. The authors are of the 
opinion that the action of ascorbic acid and DCA on 
sodium best accounts for the observed results, be- 
cause desoxycorticosterone conserves sodium, and 
ascorbic acid decreases blood potassium levels. Thus, 
a relative increase in sodium is produced. One 
possibility is that the action of ACTH is more 
marked on the zona glomerulosa under the condi- 
tions of these experiments—M. J. OpPpENHEIMER 


Storage of Vitamins in Liver. E. Kodicek. Proc. 


Brit. Nutr. Soc. 13: 125, 1954. 

The author of this paper proposes to describe as 
storage that amount of vitamin laid down in excess 
of the actual physiological level needed for normal 
functioning of the organ. When using this criterion 
it can be seen that the vitamins fall roughly into 
three groups: (1) Those that are used by the tissues 
to be built into coenzyme systems and are precursors 
of prosthetic groups of enzymes. He terms those 
prosthetins. Their level in the liver does not appear 
to exceed a certain saturation point, which most 
likely is the saturation of apoenzymes by their re- 
spective prosthetic groupings. The water-soluble vita- 
mins of the B complex fall in this group. (2) The 
second group contains the vitamins of the fat-soluble 
group, which behave differently in that their concen- 
tration in liver tissue can be increased enormously 
by dosing. It is likely that this and other differences 
are due to a mode of action different from that of the 
water-soluble group. (3) The third group contains 
vitamins whose exact biochemical function is not yet 
known.—B. Sure 


Antifatty Liver Action of Proteolytic Enzymes of 
Animal and Plant Origin in Pancreatic Duct-Ligated 
Rats. J.C. Sachdev. Gastroenterology 27: 353, 1954. 

Long-Evans strain rats were subjected to ligation 
of the pancreatic ducts. They were then fed a cho- 
line-free basal diet containing 20 per cent protein. 
Test substances incorporated into the diet of different 
groups included trypsin, chymotrypsin, antifatty liver 
factor, and papain. At the end of 40 days the ani- 
mals were sacrificed and their livers assayed for total 
fatty acids. The pancreas was examined histologi- 
cally. 

Pancreatic duct ligation resulted in fatty livers in 
the rat. Chymotrypsin, trypsin, antifatty liver factor, 
and papain were all capable of preventing accumula- 
tion of fatty livers in pancreatic duct-ligated rats. 
Trypsin and antifatty liver factor are almost equally 
effective in preventing fatty livers when administered 
in similar quantities— S. H. Lorser 
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X-Ray Stimulation of the Thyroid and Urinary Elimi- 
nation of Thiamine, Riboflavin, Niacin, Ascorbic Acid, 
and 17-Ketosteroids. L. L. Barbieri, G. Rumpianesie, 
and M. A. Brunelli. Intern. Ztschr. f. Vitaminforsch. 
25: 261, 1954. 


These authors had previously reported that x-ray 
stimulation of the diencephalic-pituitary system induced 
increased urinary elimination of riboflavin but in- 
significant variations in thiamine excretion. Adrenal 
irradiation led to a marked increase in urinary ribo- 
flavin, a clear diminution of urinary ascorbic acid, a 
less consistent reduction in 17-ketosteroids, and no 
demonstrable change in thiamine excretion. In con- 
trols irradiated over other parts of the body there was 
no change in the urinary elimination of these substances 
after x-ray stimulation. 

The same method was applied to the thyroid. Fif- 
teen subjects, male and female, aged 20-40, recovering 
from minor, non-endocrine illnesses, were kept on a 
uniform balanced diet during and preceding the study. 
In 10 the thyroid was irradiated; in 5 (controls), the 
thigh. The x-ray stimulation was done in the morn- 
ing on fasting subjects. The urine studies were carried 
out on the preceding day, the day of the experiment, 
and the following day. 

Urinary thiamine increased significantly after x-ray 
stimulation of the thyroid (average +18.5%); the in- 
crease was almost always (9 out of 10 cases) limited to 
the experimental day, with a return to or near the 
initial values on the following day. Riboflavinuria was 
consistently decreased (average —25.4%) on the day 
of x-irradiation; in 3 cases it continued to decrease on 
the following day, while in the others it tended to re- 
turn to the initial values. (Thiaminuria and ribo- 
flavinuria were unchanged in controls.) Niacin 
elimination decreased (average —58.8%) in all cases, 
more sharply when the initial level was high. (Nia- 
cinuria in controls showed irrelevent changes, except 
for an increase in 2 cases which slightly exceeded the 
limits of normal variation.) Ascorbic acid excretion 
was somewhat increased (average +22.2%) in all cases 
on the day of x-ray stimulation, but in one case it con- 
tinued to increase up to the third day. 17-Ketosteroid 
excretion also showed an increase (average +30.4%), 
greater in those cases where the initial level was highest. 
(Controls showed variations in one or another direction 
which neither proved nor excluded a possible reaction 
to the non-specific stress of irradiation. ) 

These results indicate that the so-called ‘“‘radioresist- 
ance”’ of the normal thyroid, posited on the absence of 
structural changes in the gland after exposure to x-rays, 
is not complete but relative, and that the thyroid is 
actually ‘“‘radiosensitive” to the extent that its irradi- 
ation is followed by humoral and functional changes 
throughout the organism. It is interesting that thi- 
amine excretion, unaffected in the earlier irradiation 
experiments, is increased after x-irradiation of the 
thyroid—a finding which may have some bearing on 
the increased thiami: e requirement in hyperthyroidism. 
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The consistent and often considerable decrease in ribo- 
flavin and niacin excretion is equally interesting, in 
view of the clinical observation of the not infrequent 
coexistence of hyperthyroidism with ariboflavinosis and 
pelfagra. The opposite effects of adrenal and thyroid 
irradiation on ascorbic acid and 17-ketosteroids are not 
at present susceptible of explanation but are at least 
in accord with the concept of an antagonism between 
these two endocrine glands.—C.-J. HowELi 


Nutritive Value of Heated Vegetable Oils. N. V. 
Raju and R. Rajagopalan. Nature 176: 513, 1955. 

In India, edible oils are heated in open pans for long 
periods, and this report gives the results of feeding such 
heated oils to rats. 

Groundnut oil, sesame oil, and coconut oil were 
heated in an open iron pan for 8 hours at 270° C, and 
were then incorporated into synthetic diets to form 15 
per cent of the food intake. The details of the experi- 
ment are given. Results show that in the case of each 
oil, heating adversely affected the weight gain of the 
rats to a considerable extent and caused fatty infiltra- 
tion of the liver. When the heated oils formed 30 per 
cent of the diet, all the rats died within a week.— 
F. E. HYTTEN 


The Fluid, Electrolyte and Nutritional Manage- 
ment of the Elderly Surgical Patient. E.G. Thomas, 
F. W. Ledwich, and A. J. Hunnicutt. J. Am. Geriatric 
Soc. 3: 311, 1955. 


In the starving individual, a loss from tissue break- 
down occurs at the rate of one-half pound per day; 
additional weight loss represents fluid and electrolyte 
losses to be replaced, the amount of intravenous fluid 
required being calculated on the basis that each liter 
of fluid weighs 2.2 lb. 

Evaluation of kidney function before operation is 
important, and is achieved by simple bedside tests: 
(1) the specific gravity of bladder urine; (2) determi- 
nation of urinary phenolsulfonphthalein (PSP) 15 to 
20 minutes after intravenous administration of 1 ml 
of PSP; and (3) determination of urinary chloride 
level (a low level—10 mEq/l— indicating satisfactory 
renal salt-conserving ability. Blood electrolyte levels 
are unreliable guides to the state of hydration, since 
they are often normal in the presence of moderate de- 
hydration. 

Intravenous fluid replacement is a tricky business, 
owing to our ignorance of the exact quantity, rate, and 
ionic content of fluid loss, and of the rate at which fluid 
and electrolyte replacement restores intracellular bal- 
ance. Hypertonic solutions are, and even normal saline 
solutions may be, dangerous to the severely dehydrated 
patient; it is safer to insure against intracellular de- 
hydration by the initial administration of water and 
salt in a hypotonic state: 5 per cent glucose in saline 
solution containing only 17 mEq/1 sodium. 

With the achievement of adequate diuresis (20 
ml/hr), potassium is added to the intravenous solu- 
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tion, now composed of 5 per cent glucose in “half- 
normal” saline as above, with 24 mEq K, 10 mEq Ca, 
and 10 mEq Mg, infused at the rate of 1000 ml every 
two hours by continuous drip. 

Successful rehydration is reflected in increased chlo- 
ride excretion, and the authors consider that a urinary 
chloride level of 75 mEq/I in a patient whose calcu- 
lated losses have been restored according to the above 
plan shows salt replacement to be a fait accompli. 

In the postoperative period, the authors have 
observed that where, owing to the urgency of the case, 
pre-operative salt replacement could not be achieved, 
failure to supply sodium in the immediate postopera- 
tive period leads to increased salt deficit, and they con- 
tinue to give “half-normal” saline, glucose, potassium, 
and vitamins. To patients in whom balance was 
achieved before operation no sodium is given; they re- 
ceive instead an intravenous infusion of 2000 ml of 5 
per cent glucose in water, with 500 mg ascorbic acid/I, 
and 3 ml of a soluble vitamin B preparation per liter 
for the first 24 hours, and thereafter 1000 ml of 5 per 
cent glucose in “half-normal”’ saline plus 1000 ml of 5 
per cent glucose in water, with added vitamins as 
above. Losses from nasogastric suction and from 
aspirated gastric juice or small bowel fluid are replaced 
with sodium chloride and potassium, respectively. 
Undiluted biliary loss is made up with a solution com- 
posed of two-thirds 5 per cent glucose in saline and one- 
third 1/6 M lactate; pancreatic loss is replaced with a 
mixture of one-half 5 per cent glucose in saline and one- 
half 1/6 M lactate; 10 mEq of K/I are added in both 
cases. 

Cardiac insufficiency in the elderly candidate for 
operation raises particular difficulties. Mercurials 
may lead to hyponairemia, and the authors believe it 
is safer to tolerate some degree of peripheral edema than 
to overdo mercurial therapy in an attempt to “de- 
salt” such patients. 
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Pre-operative nutritional adequacy should of course 
be achieved whenever time permits. In its assess- 
ment, determinations of blood protein, creatinine, and 
prothrombin levels are useful. In its achievement, a 
liberal diet (3000-3500 cal/day), by tube if necessary, 
and vitamins in amounts exceeding the normal re- 
quirements are recommended.—C.-J. HowELL 


Effects of Renin on Serum and Urinary Proteins 
in Desoxycorticosterone or Cortisone-Treated Rats. 
L. A. Lewis, G. M. C. Masson, A. C. Corcoran, and 
I. H. Page. Am. J. Physiol. 180: 331, 1955. 


In normal male rats, administration of renin in- 
creases proteinuria. The electrophoretic mobilities 
of these proteins resemble those of normal serum. 
The action of DCA is similar to that of renin. On 
the other hand, cortisone causes a slight increase in 
urinary albumin. DCA depressed blood albumin 
levels, but cortisone lowered protein. Cortisone or 
DCA sensitize to renin. With cortisone and renin a 
small peak measured as albumin corresponds with a 
rise in serum polysaccharide. DCA produces abnormal 
lipoprotein patterns. If renin was added, serum cho- 
lesterol and lipoprotein increased. The increase in 
lipoproteins involved those of low density mostly. 
Renin caused diuresis after cortisone, but oliguria 
after DCA. Although cortisone-renin caused gross 
visceral hemorrhages and hypoproteinemia with fluid 
retention, there was no increase in blood cholesterol. 
It is suggested that renin increases capillary perme- 
ability generally. Proteinuria may be taken as evi- 
dence. of this change. Cortisone inhibits tubular 
athrocytosis of albumin. Steroids and renin increase 
blood cholesterol and lipoproteins by acute renal 
damage and consequent nephrogenic hyperlipemia— 
M. J. OPPENHEIMER 


